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PREFACE TO SECOND EDITION 


This edition is a reprint of the first in response to a continuous 
demand for the book' The matter, consisting as it doe-, 
largely of recoids, does not call foi any revision, and, as a 
contiibution to the development of theoiy, any particular 
interest which it has is associated with the date at which it 
was written 

The volume which has since appeared is the sequel, and 
aims at an exposition of the subject “ to date ” 




PREFACE 


This volume, which is intended as a supplement to the work 
which we published in 1895, gives a briefaccount of lesearches 
which have been subsequently published, as well as of certain 
of OLii own investigations, the results of which aie now foi the 
first lime recorded 

We have not attempted to give the subject-matter the foim 
of a connected lecord The contnbutions to the study of 
‘Cellulose’ which are noticed are spread ovei a large area, aie 
mostly ‘sectional’ in their aim, and the only cohesion which 
we can give them is that of classifying them according to the 
plan of our original work Their subject-matter is reproduced 
in the form of a prhis^ as much condensed as possible, of the 
more important papers the original title is given In all cases 
we have endeavoured to reproduce the Author’s mam con- 
clusions, and m most cases without comment or criticism 

Specialists will note that the basis of investigation is still 
in a great measure empirical , and of this the most obvious 
criterion is the confusion attaching to the use of the very 
word ‘Cellulose.’ This is due to various causes, one of which 
is the curious specialisation of the term in Germany as the 
hmited equivalent of ‘wood cellulose.’ The restuction of this 
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general or group term has had an influence even in scientific 
circles Another influence preventing the recognition of the 
obvious and, as we think, inevitable basis of classification of 
the ‘ celluloses ’ is the empiricism of the methods of agricul- 
tural chemistry, which as legards cellulose are so fai chiefly 
concerned with its negative characteristics and the analytical 
determination of the indigestible residue of lodder plants 
Physiologists, again, have their own views and mctliods in 
dealing with cellulose, and have hithcito had but liltlc regard 
to the work of the chemist in diflerentiating and classilying 
the celluloses on a systematic basis Thcie are many sides 
to the subject, and it is only by a sustained effort towards 
centralisation that the general recognition of a systematic basis 
can be secured 

We may, we hope usefully, direct attention to the con- 
spicuous neglect of the subject in this country To the matter 
of the present volume, excluding oui own investigations, there 
are but two contributions from English laboiatones We invite 
the younger generation of students of chemistry to measure 
the probability of finding a working career m connection 
with the cellulose industries They will not find this invi- 
tation in the treatment accorded to the subject in text-books 
and lectures It is probable, indeed, that the impression 
produced by their studies is that the industries in coal-tar 
products largely exceed in importance those of which the 
carbohydrates are the basis , whereas the former are quite 
insignificant by companson A little reflection will prove 
that cellulose, starch, and sugar arc of vast industrial 
moment m the order in which they are mentioned. If it is 
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an open question to what extent science follows industry, or 
vice vefsa, it is not open to doubt thal scientific men, and 
especially chennsls, are called in these days to lead and follow 
where industiial evolution is most active Theic is ample 
evidence of activity and great expansion in the cellulose 
indusLiies, especially in those which involve the cheniisLiy ol 
the raw material, and the present volume should serv^c to 
show that there is rapid advance in the science ot the subject 
Hence oui appeal to the workers not to neglect those oppoi- 
tunities which belong to the days o( small beginnings 

We have especially to acknowledge the sei vices of Mi J k' 
Briggs in investigations which are recorded on pp 3/1-40 and 
pp 1 25- 1 33 ol the text 
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CELLULOSE 


INTRODUCTION 

In Lhc pcMod 1895-1900, which has elapsed since ihe oMi'iiitil 
puhlicalion ot our woiL on ‘ O Ikilose,’ Lheie have appealed a 
laige nuinhei of publicalions ckaling wuh s[)ecial points in 
ihc cheniistiy ol cellulose So laigc has been the conli ibution 
ol mallei lhal il has bi^en consideicd op[)Oilune lo pass il 
undci ii^view , and ihe present volume, taking the (01m of a 
bU[)[ilem(.nL to the oiiginal vvoik, is designed lo mcoipoiale 
this new mallei and bung the subirct as a whole to the level 
lo which il IS iheieby to bt laised Some ol oui eiiiies in 
leviewing the oiigmal vvuik have pionounced it ‘inchoate’ 
Foi this theie aie some (‘\i)lanalions inhcient in the mallei 
iIslH II must be remembeiecl that ev^eiy b[nr!al [jiovince 
ol the science has Us s)slemalic beginning, and m that stage 
ol evolution makes a tempoiary Maw unto itseK ’ In the 
absence ol a dominating theoiy 01 gcneialisation whu h, when 
adopted, giv^es U an organic connection with the geneial ad- 
vance ol the science, iheie is no other couise than Lo classily 
the siib)ecL-maLler Thus ‘the caibohydraies ’ may be said to 
have been in the inchoate condition, ([ualilicd by a ceitain 
classification, pi 101 to the pioneeiing investigations ol Fischei 
In attacking the already accumulated and so lai ( lassificd 
mateiial tiom the point ol view ul a dominating ihcoiy, he 

found not only that the mateiial lell into systematic oidei 
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and giew lapidly undci the slinuilus of liuillul invcsligalion, 
bur jn tuin conLiibulccl Lo Lhc Rimci csUiblishinoiiL o( the 
Lhuorelirnl views lo which the siibicrl ()W(‘cl Us sysLcmatK 
now biith On Lho other hand, every chemist knows that it is 
only the simplei o( the rarbohydiates winch aie so indi- 
vidualised as to be connoted by a paititulai loinuila in the 
steieoisomeric system Leaving the monoscs, theie is <‘\en j 
doubt as to the constitution ol cane sugai , and the elements 
of iinceitainty thicken as we appioach the question ul the 
chemical btiuctiiie ol staich This unique piodiK'l ol plant 
life has a liteiattiie ol its own, and how little ol this is liilly 
known to what we may teini the ‘aveiagc* cIusnisL ’ is seen by 
the nK'thods he will employ lor Us ([iiantilalive estimation 
In one paiticulai review ol oiii woik where we au taken to 
task for producing ‘an aggravating book, mehoate in the 
highest clcgiee disfigiiied by an obscuiity ol dulion 

which must mateiially dimmish Us usefulness’ [‘Natuie,’ 
1897, p 2 .|t], the aulboi, who is a well-known and ( om- 
petent ciUic, makes use ol the shoit e\|Messi()n in legaid 
to the moie complex carhohydiates, ‘Above cane siigai, 
highei m the senes, all is chaos,’ and m lelcience lo staidi, 
‘the subject is still enshujudetl m m)'stciy ’ 'This ‘mateiiar 
complexity is at its maximum with the most com[)le\ inemlieis 
of the senes, which aie the celluloses, and we think aci'ouiUs 
in pait lor the impatience ul our critic ‘ Ohsc iiiiiy ol cIk tujii ’ 
IS a peisonal quantity, and we must leave that (iilKism to the 
fates We find also that many workeis whose publications wc 
notice in this present volume quite ignore the plan ol the 
work, though they make use ol Us matter We think it neces- 
sary to restate this plan, which, wc are satisfied, is systematic, 
and, m fact, inevitable Cellulose is in the fiist instam e a 
sUitclun, and the anatomical relationships supply a teiLain 
basis of classification Next, it is known to us and is defiiutl 
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by the negative characleristics of lesiblance Lu hydrolytic actions 
and oxidations These aie dealt with in the oidei of then 
intensit> Next we have the more positive definition by 
ultimate products of hydiol>^is, so tar a^ they aie known, 
which discloses more paitieularly the presence ol a greater oi 
less propoition of (urfuial-yielding groups Putting all these 
together as ciiteiia of function and composition we find they 
sLij'iply common oi geneial dividing lines, within which gioup^ 
of these products are contained The classification I's natuial, 
and in that sen^e iiiLVitable, and it not only groups the 
physiological and chemical facts, but the industrial aKo VVe 
do not propose to argue the question whether the lattei adds 
nny cogency to a snenlific scheme \Ve are satisfied that it 
docs, and we do not find any necessity to exclude a paiticulai 
set of phenomena from consideration, l)ocaus(‘ the) involve 
‘commeicial’ lactois We have dealt with this classifictLliun 
in the original woik (p 78), and we discu''S its essential basis 
in the piesent volume (p 2(S) in connection with the definition 
ol a ‘ noimal’ cellulose But the ‘ noinial ’ cellulose is not tlie 
onl) cellulose, any moie than a piimaiy alcohol 01 an aliphatic 
alcohol aie the only alcohols This point is confused or 

ignoied in se\eral of the lecent conlubulions of inve-^tigalors 

It will suffice to cite one ol these m ilkistiation On p 16 
we give an account of an investigation ol the several methods 
ol estimating cellulose, which is full of valuable and inter- 
esting matter The purpose ol the author’s elaborate com- 
paiativc study is to decide which has the strongest claims 
to be regarded as the ‘standaid’ method They appear 

to have a pieference lor the method of Lange — vi/s that 
of heating at high temperatiiies (iSo^) with alkaline hydiates, 
but the investigation shows that (as we had di-finitely stated 
m 0111 oiiginal woik, p 214) this is subject to large and 

vaiiable eriors The adveise judgment ut the authors, we may 



4 


Cellulose 


ponil oiiL, IS ciUnely clcLoi iiiinccl on Lho quesuon ol aggicgaU 
weight or yield, .incl without icfLiencc to the ultinuLc roin[)() 
bUiun or con^tUulion ul the final pioducl None o( lIk 
available ciileiia nie applied to the ]irodii( t to delemiini 
whether it is a cellulose (anhydiide) oi a hydiate oi d Iiydio 
lysed [jioclucl Altei these alkali-fusion pioeesses the niethoc 
of chlonnalion i^ expciinientally leyiewed and dismissed lo 
the leason that the piodiict letains (ui luial-yiclding groups 
which Is, (loni oiii [loint of view, a paituiiKn lec oniinendation 
le iseMcleiue of the seh‘( Uvl action ol the (hloiine and sub 
seejuent hydiol3’sis upon iht lignone giouiJ nialtei o 

fact it IS die only method yet iivailahle foi isolating the ccllu 
lose lioin a lignuc elluiose by a tieatniciiL which is qiaintiUitiveh 
to be accounted loi in e\eiy detail ol the leacLioiis It doe 
not yield a 'nuiinar cellulose, and this is the e\piessioi 
which, in out opinion, the authoi i should have used It shouk 
ha\e been pointed out, nioiecivei, that, as the cellulose i 
seijniati^d fiom ai tual condensed combination with the hgnom 
gioiifis, It may be expected lo be obtained in a hydiatcd loini 
and also not as a homogeneous substance like the iKJiina 
(oLlon (clIulosL The [rioduct is a (c'Uiilosc ol the sec one 
giou[) ol the ckissificatiun Anolhci point in this investiga 
tion which we must ('iiticise is the ulLiinale selection ol th< 
Scluil/e inethod ol jiiolonged maceiation with nitnc and am 
a chloiale, iollowed by suit.ible h3/diolysis o! the non-celhdost 
del natives to soluble products Apart fioin its exccptiona 
inconvenience, rendeiing it quite im[)iacticahle in laboiatiiiiL 
which are concerned with the valuation of ccllu losu ra^ 
materials lot industrial pm poses, the attack ol- the ie<igent i 
complex and ill-dclined d'his ciitirism wc would mak 
gcneial by pointing out that such processes quite ignoie th 
specihc rhaiacterisLics ol the non-cellulose components of th 
compound celluloses The second division ol the i)lan ol oli 
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woik was lo define these cnnstituenlb by blinking logethci all that 
had been established coneerning ihem These gioups die widely 
diveigenl in chemical ehaiaelt i, as aie the compound ccllulosi s 
in 1 unction in the plant ronsc(]uenLly theie is loi each a 
sjjecial method o( attack, and it is a rcveision to {Juic empiri- 
cism to cxiiect any one tieatment to act eijtially on the pecto- 
celliiloses, lignocelltiloscs, and cutocelluloses Ihocesses o( 
isolating cellulose aie really mnic stiictly defiiK d as miuhods 
ol selectue and legulated attack ol the groups with which they 
occur, combined or mixed A chemist lamiliai with stu h 
t^pes as rhea oi ramie (pectoeellulose), |iit(‘ (lignocellulosL), 
and ladia (cutocellulose) knows exactly the specific tieatment 
to apfily to eai h loi isolating tht cellulose, and must view with 
some suipiisL the appi aiance ai this date ol such ‘tinneisal 
piesci iptions ’ as the pioCLSs in ([tiesLion 

The third diusion ol our plan ol aiiangement com[jiised 
the s^’iithetical dcinatues ot the ct^llulost'S, the su1[jhocarbo- 
niitcs first, as peculiaiiy chaiactLiistic, and then the csleis, 
chiefly the ai'etates, hen/oates, and nitrates To these, 
investigators appeal to have dev^jted but little attention, and 
the eontribuLion ol new matter in the piesent volume is 
mainly the lesult of uui ow'ii leseatches It will appear from 
this woik that an exhaustive study of the cellulose esteis 
[iromises to assist veiy definitely in the study of conslUtitionitl 
pioblems 

This bungs us Lo the foiiith and, Lo tlie theoietua! 
ehemisl, the most impoitant as[ject of the siiliject, the pioblem 
ol the actual molecular stiuctuie of the celluloses and com- 
pound cclliiiose> It IS heiein we are ol opinion that the 
subject makes a ‘ law' unto itself ’ If the constitution ol 
sLaich IS shioLidcd m mystery and can only be vaguely ex 
piessed by generalising a complex mass of statistics of its 
successive hydiolyses, we can only still moic vaguely guess at 
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iho distance winch sepaiales ns horn a hilmujI [)icliire ol the 
cellulose unit Wc endeavoiii to show hy oui Litei investiga- 
tions that this [jioblein lueiges into tliat of the actual sliiictiiie 
of cellulose in the mass It is definitely asceitaiiKcl that a 
change in the molecule, oi leaetmg unit, ol a cellulose, [uo- 
poriinnately afloets the stiuctuial [uopeities ol the deiived 
compounds, both sulplujcai bijnales and esleis This is at 
least an indication that the piojieities ol the visible dggiegales 
aie cliiecll)' iclated to the tii LUtil eonfiguiation o( the ehemiCiil 
units lJuL it a[)[)eais that we aie bailed lioiu the pieseiiL 
discussion ol such a pioblcm in absence ol any thcoiy o( tlie 
solid state geneially, but moie pai IicuIlU ly ol those loims of 
maltei which aie giou[3ed Logethei as ‘ colloids ’ 

(Vllulose IS disLinguished by its mheicnt constiiKlive 
functions, and these lunelions lake ellct'L m the pListie oi 
colloidal condition ol the substance These piopeities ate 
ec]uall) conspicuous in the synthetical ck i ivalivcs (d the com- 
pound ^Vlthout reieuMK e, ihcieloie, to luither speculations, 
and not deteiied by any a[)[)aient hopelessness ol solving so 
large a pioblcm, it is cleat that we have to exhtiusL this held 
by c\acl measuicmenls ol all the constants which can be le- 
dueed to numeiical e\[)iession Tt is most likUy that the 
issue may conflict with some ol oiii tiincnt views of the molL‘- 
CLilai state wha h aie Liigcly diawn horn a stud) ol the 
1 datively dissociated loims ol mattei Hut stall conflKlsaic 
only those ol enlaigement, and wi' tintaipalc that all (hemisls 
look loi an enlaigement ol the molecukii hon/on jiiecisely in 
those regions where the loices ol cell-lile manliest themseha s 
The ci'Nulou' has been luither chllerentiati d by latt'i 

investigalionb d’he hljious celluloses ol which the typaiLl 
membeis receive important industiial apfila alions, graduate by 
insensible stages into the hemicelluloses which muy be 
regarded as a well-established sub-giotip In consideiing 
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ihcu moiphologiral and lunctional iLlaUon'^hips iL is cvidinL 
thal llir giadLLition acc(jids wilh then sLiuctuic and the loss 
pLinianoni lunctions which they (uKiI They are aggicgaLcb 
ol nionosos o( iho various L)pos, chielly mannose, galactosL, 
doxLioso, , so (ai as they ha\'o hcon invosLigatod 

Closely coniiLcted with this gioup arc the consliLuonU of 
the li^sLios ol lungi The icccnt icscaichcsol WintersLoin and 
(jilson, which aic noted in thi*, picsonL volume, have esta- 
'’blished deliniLciy that they contain a nitiogenous gioup in 
intimate combination with a caibohydiate complex This 
gioup IS closely i elated to chum, yielding glueosamm and 
acetic acid as pioducts ol ultimate hydiolysis Special mteiest 
attachi's to these residues, as they are in a sense intermediate 
piodiirts Ixtwcen the gieat gtoiips ol the caiboh>diates and 
[iiotLids (L I'lsehci, llci n;, 1920), and then fuither investi- 
gation by [)h)sinl()gieal methods may be expected to disclose 
a genetic eonnccLioii 

The lignotcUuloscs ha\e been fuither investigated Ceitain 
new types have been added, notably a soluble 01 ‘ pectic ’ 
loiiu isolated lioni the )uice ol the while cuiiaiU (p 15 2), and 
the pith-like wood ol the .Esehynomene (p 135) 

Iniithei lesixiiches on the typical rihious lignocellulose 
have given us a basis fur coiieeling some of the conclusions 
iKOicled in oiii oiiginal woib, and a study of the esters has 
thiown some light on the constitution ol the complex ([) 130) 
Ol inipoilaiKe als(j is the identification of the hydioxy- 
fuiluials as constituenls ol the lignocelliiloses geneially, and 
the piool that the ehnrac leiistir eoloiir-reactionb with phenols 
([diloiogliieinol) may be ascribed to the piesence ol these com- 
pounds (p 11 6) 

'Idle pctlocd hi loses have not been the subject of systematic 
( liemical investigation, but the reseaiches of Gilson (‘ La 
(Jiibtallisation de Li Cellulose et la Composition Chimuiiie cle 
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Id Ari'iiihidnc Cclliilain' Vl<^cui1l,’ ‘ Lj Ri'vue,’ ‘ Fvd llulc,’ i i\ ) 
.lie dll ini[)(jiUiiU ( <)iuiii)iilioiU(j lIic iidliiial hisLoi V ()1 < (.‘lliilost , 
cs[)LeiLili\ in i( Idlinii lo ili( ‘ ])l( Lk ’ ( (jnsLiluenls ol llit p.iicii- 
cliMiidloiis CLiluIu^Ls JncliKjctly dKo the i(sL'di(h'“s nl 
I'olicns on ihc ‘[leLlins’ Iidvc ( onli ihiiktl lo ihc suh|<il m 
GDI i(j( Liny soni( ol tlio \'il'Ws wliu h hdw had .i Lt’Nl-hook 
CLinency loi a lony pmod 'Theso die dedh with on p 151 
Thu lusLilK u-ilLd)lish dial Ihu ji< ( tins diu idlhoi iho 
h3dial:Ld (uiin of rLllulosn dyyiuy.iUs in wliK h at id yioiips 

Ilia) [)G iLpn sunled , hul such yion[)s aiu not to he loyaidid 

as LssLiUitilly thdiauLi iislu ol this (lass of ( oin[)OLinds 

Furforal-yielding Substances (Iniilmoids) — 'This ymup 
of [ilanl pKjduuLs has liucn, by lalui in\ usliyalions, nunu dc- 
finikl^ and u\cIlisivu 13' connui led willi Ihu uuHiiIosus — 1 v with 
Ihu nioi u [luiinanint ol plant tissues I'loin thu fh.ii.n Iciislii 
propuily ol yiuldiny luduial, wIik li they havu in eoininon with 
Ihu puntosus, tl^y havu been assuinud to hu thu anh)'<lii(Ks 
of lliu^u C., SLigais Ol [lento'dnes, but thu diiuit u\ idt n< i' loi 
this assuni[)tion has buun shown lo bu wMiiliny In le^uid to 

then oiiyin the indueet uviduiK us \vhi( h havu aei uimilal< d 

all point to Ihuii foimation jn the jilanl fioiii huxosei^i Of 
special intuHSt, in Us buaiinys on tins point, is iho diucl 
tiansfoinuHion of luvulosu into lui final duiivaLives, whu b 
lakus place undui the ai tion of eondinsiny ayinls 'I'lu 
most ehaiai Leiistu is that piodueud b)^ thu action of anh)(lious 
hydinbiomie acid in [iiesunuu f)l elhei [J'untonI, 3-ioldiny a 
bioinmuthyl lui final 

- 41 - 1,0 + HJlr --- 0, 011 ,lh 

with a Li al<jin in thu methyl yioup These luseaiedus of 
Fenton’s apj^eai to us to have thu most obvious and diiecl 
bearings upon the gciiuLie lelationships of the plant luiliiioicls 
and not only /c; se To give them tlieii lull signilicaiu e wi‘ 
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iiui'T.L iLcall llie lalci icSL'aichc's ol Biowa and Morri^i, wIiilIi 
cstahlisli Lhai caiic Migai a [)iima!y oi clu(j(L jjiodiict ol 
assimilation, and that sLiuh, which had bcLMi assumed lo lie a 
species ol Liniwisal mniihc pnmnic^ is jjiohably lathei a 
^cneial lesenu lor llic cLiliuiaLiiii’ wuik ol ihc plant I( now 
the aldose giotips K nd to {jass o\ei into the staich loim, 
ie[)iesenting a temporaiy e)^el^()w iiiodiirt of thu assimilating 
energy, it would appeal that the ketose oi levtilose giotips aie 
pieleientKill^ used up in the < lahoiation of the peimanent 
tissue We niList also lake into consideiation iIk leseaiehes 
of Lobiy de IbtiMi showing the labile lunelions (jI the t\pieal 
CO gioup in both aldoses and hexoscs, whence we may 
conclude that in the [)lant-eell the tiansition liom dextiose 
lo levtilose is a veiy simj)lL and olLcii oecuiimg [iiocess 

Wl OLiisehcs have eontiibuled a Jink in this chain ol 
evidence connei ling the itiiltiioids ol the plant with levtilose 
Ol othci keto-hexosc We havu shown that tiiL hydioxyfiii- 
Itiials aie constituents of the lignocelltiloses The piopoition 
[iicscnt m the free state is small, and it is not diliicult to show' 
that they aie pioducts ol hiLakdowui ol the lignonc giotips 
If we assuiiKj that such giou[)s aie deiived ultimately fiom 
levulose, w'e have to account loi the detachment of the methyl 
giotip d’his, how'cvcr, is not dillictill, and w'c need onl)' call 
to mind that the lignex elltiloses aic chaiactei ised by the pie- 
sciice ol methoxy gioups and a icsidtie w'hich is diiectly and 
easily hycliolysed lo acetic acid JN'Ioieoxxi, the condensation 
need not lieassumed to be a simple dehydiaiion w'lth attendant 
leaiiangemciU , it may \er3 W'ell be ac com[janiccl oi [)iLceded 
by iixation ol ox3'gcn Leaving out the hy[)othetical disc'ussion 
of minoi vai lations, theie is a maiked conveigence ol the evi- 
dence as to the mam lacts wduch LStablish the geneial iclation- 
ships ol tlie lurlLiioid giotip This group iiicIucIls both 
satuiatccl and unsaiuiatLd oi condensed compounds The 
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foiniei iii(j conslilLients of celluIost;s, Ihc laLlti ol ihc ligiiuiic 
complex of I he lignocellulosos 

The actual production ol luiluial by boiling with con- 
densing acids IS a (luanlitative measuie ol onl) a poition, \ e 
ceitain meiiibeis ol the gioup The hydioxyliirluials, not 
being volatile, are not jneasLiied in this way By seeoiuJaiy 
leactions the) inay)ield some (uifLual, but as they aie highly 
reaetiv'c compounds, and mo:»t leadily conclensed, they iUe 
loi tlu‘ most pait conveited into complex ‘laiiy’ [iiodiiets 
Hence we have no means, as yet, ol estimating those tis'-iie 
constituents which yield hydioxyliirluials, also wo have no 
measure ol the lurfuiane-ungs e\isling peiloimed in sin h a 
condensed complex as hgnone But, chemists having added 
in the last lews )ears a laigc numbci ol facts and well-deliiiLd 
piobabililies, it is cleai that the luitbei investigalion ol the 
luifuioicl gioup will take its stand upon <l nuich moie adet[Liate 
basis tlian herciofoie On the view ol ‘ ruirLual-yielding ’ being 
co-e\tensive with ‘ pentose oi pentosane,’ not only weie a 
number ul important facts obscuied oi misinter[)ielecl, imt 
tbeie was a banenness ol suggestion ol genolK lelalionships 
As the gioup has been widened veiy much beyond thi'se 
limits, It IS deal that if tiny giou[) turn oi designation is to be 
letained tliat ol ‘luibnoid' is HieutiLLl' m (hanutei, and 
etjually applicable to saturated subsiaiKcs ol such widely 
diVLigeiU chemical chaiactei as pentoses, hexosones, gi)ciiioni(‘ 
acid, and perhaps, most important ol all, leviilose itself, <l11 of 
whic h are susceptible ol condensation to luifuial oi bnliiuine 
derivatives, as well as to those unsat ukitecl eoiU[)OLin(ls, 
constituents ol plant tissues which aie alieady liiiiiirane 
deiivatives 

Fiom the chemical point ol view such terms aie jieiliajis 
supeifluous But physiological relationships have a signifi- 
cance of then own , and tbeie is a physiological oi fiini tioiial 
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cohesion maiking this group which calls for lecognilion, at 
least (oi the time, and we theicloie propose to letain the teim 
lurluroid ^ 

General Experimental Methods. — In the investigation 
of the cellulose group U is cleai that methods of ultimate hy- 
diolysis are ol first importance None are so convenient as 
those which are based on the action of stilphtiiic acid, more or 
less conccntrtLted (I-IiSOj 3H2O - Such methods 

have been frequently emplo)cd in the investigations noted in 
this volume \Ve notice a eominon dcfuMcncy in the intei- 
pretation of the results It a[)[jeais to be surticieiU to isolate 
and identily a crystalline monose, without relerencc to die 
yield Ol piopoition to the parent substance, to establish some 
mam point in ronnection with its eonstittUion On the othei 
hand, it is cleai that in hydiolysing a given cellulose-complex 
we ought to aim lLI com[)leLe, il (juaNhtativc^ sfatistus The 
hydiolylie liansloi mation ol staieh to dextiins and maltose 
has been lollowed in this way, and the methods may seive as 
a model to which cellulose tianshji mations should be a[)pio\i- 
mated In (ad, what is very mtirh wanted is a S3stematic 
ie-e\aminaLion ol the ty[)i< al celluloses in which all the con- 
stants ol the Lei ms between the oiiginal and tho ultimate 
monose gioti[is shall be detei mined Such constants aie 
simiLir to those loi the stau'h dextiose senes, vi/ o[Jlieity 
and cupric ledudion Vaiiotis metlaxls ol liai tionation aie 
similaily available, chieOy the [iicc ipit.ition of the mteimediate 
‘ dextims ' by alcohol 

Whete the original celluloses iiie homogeneous we should 
thus obtain transloi mation senes, similaily e\[)iessed to those 
of staich In the ease ol the fclluloses which aie mixttiies, 
ot of complex constitution, theie aie vanotis methods ol 

dn this we aie conlirniccl by olliei wnteis Sec Tollens, y Ju\ 
Landw igor, p 27 
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eithei fiartioiialing the oiiginal, or of s<jlc(li\oly lULiKking 
pailiCLilai monosL^i usulLing lioni Lhc tLiiisfomialioii Ily 
mothocK which aiu Li[)pi()\inuUL ly (|LianiiLiti\ c a inivluu ol 
gruup'5, such as wl have, foi instance, m jiitc' ( c lliilosc, (oiild 
be followed thiough the scveial stages ol then usolulion iiUo 
monoses To pul the niattei geneially, in lh< si' i olloiiLil and 
cornple\ caibohydiates the oidinaiy physic al ( i ilei la ol inoli - 
culai weight aie wanting Theieloie, wc <annol dtlMiuim 
the lelalionship of a given piodiicl ol decomposition to tht 
[)iient moll CLile sa\L h) mciins ol a (|iianlilali\i mass-jnopoi - 
Lion Physical ciilLiia aic onl\ ol dcU miming value when tisM)- 
ciated with such constants as iiipiic lediii tion, and lliesi.', 
again, must be lefeiied to some aibitiaiy initial wtighi, siii h 
as, foi convenience, loo parts ol the oiiginal 

Instead of adofjtmg these methods, without whuh, as a 
t3pical case, the mei hanism ol staich conveisioiis loiild not 
have been followed, we have Ixen content with 4I pin el) 
qualitative stud) of the analogous seiiis obiainablL fioin the 
celluloses undei the action of sulphuiic acid A Miy im- 
portant field of investigation lies open, espei lally to those who 
are generally lamiliai with the methods ol studying stan h 
conversions, and we ina) ho[je in this duection loi a si-ms 
ol valuable contributions to the pioblem ol the ai tual i onsti- 
tution of the celluloses 



/ }io}gauu Cons titueuts 




(p 3) ^ Ash Coiistltneuts.—h li(‘(]ii(-‘nlly assoUcd 

Lhat silica has a suiicLuial fiinclion s/a in the j)IanL 

sivtilclon, hiLvin*^ a lolLiLionship to the cclUilosic consLiUicnls ol 
th(j [)lant, disLincL fiom that ol the inoiganic ash coin[junciUs 
with winch It IS associated It should he noted that the niattci 
has been spes ifieally investigated in two diie( tions In lleil 
hei 5, 560 (A Ladenbuig), and again in ii, 822 (\V I ange), 
appeal two pa[)eis ‘On the Natuie o( Plant Constituents con- 
taining Silicon,' which i ontain the lesults o( expeiimental 
investigations ol e(|uis(‘tuiu species — distinguished loi then 
ex( eptionally high ‘ash’ with laige [jio[K)ilion ol silica — to 
deteimine whether thcie aie any giouiuls lor assuming the 
CMstenee of silicon oiganii ( om[)()iinds in the [ilant, the 
analogues ol (aihon (om[)oiinds 'I’he ( onclusions ai lived 
at aie entirely negative Tn leleienee to lht‘ suond assiiiuf)- 
tion that the cuticulai tissues of ceieal stuiws, ol esptUto, 
of the bamboo, owe then special [)ropeities to siliceous com- 
ponents, It has been shown by diiect espeiiment upon the 
foimei lhat then iigidity and lesistnnis to watei aie in no way 
aflected by cultivation in a silica fiee medium In other 
words, the structural [leculiarities ot the giaminesc in these 
lespects arc due to the physical charactei islics chiefly of tlie 
(hgnified) cells ol the hypodermal tissue, and to the* compo- 
sition and arrangement ol the cells ol I he cuticle 

^ This and otlici faimilar lelerenCLS are to the inatiei ol llio oiigina! 
volume (1895) 
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^ Swedish' JiUe) papeis of modem malvc aie so fai freed 
from inorganic constiUients that Lhc weight ot the ash ma) be 
neglected in nearly all ([ULintilative c\peiiineiUs [Fiescmus, 
Ztschi Anal Chem tS<S 3, 241] It lepiesents usually about 
jIuJ! ^ papei 

The foim of an ' a\hl rleiivecl from a fibious sliiicUiie, is 
that of the ‘oiganic’ oiiginal, inoie 01 less, accoiding to its 
pioportion and rompusilion The propoition of ‘ natiiial ash ’ 
IS seldom large enough, noi are the tomponenfs of such 
charai ter as to give a coherent ash, but if in the case of a 
fibrous btiucLure it i-i combined 01 intimately mixed with 
iiioiganic compounds deposiltd within the hbiLS liom solution, 
the lattei may be made to )iLld a peilect skeleton of the fibie 
aftei binning off the oiganu maltei It is by such means 
that the mantles used in the Welsbai h system of incandestent 
lighting are pie[jaiee} A pLiufied cotton labin — t)i ytun — is 
tieated with a concentiated solution of the mixed niliaUs of 
thorium and cei Him, and, altui diying, the (ellulose is huined 
away A peifeet and coheKuL skeleton of the fabiu' is 
obtained, comjiosed ol the mixed oxides buch mantles have 
iLilfilled the requiiements of the industiy up to the pi(‘si nt 
time, but latei cxpeiiments foiccasL a notable inqiiovenunl 
It has been found that artificial cellulose fibies can be •■pun 
with solutions containing consideiable ])iopoUions of soluble 
comjiounds of these oxides Such fibres, when knitted into 
mantlisand ignited, yield an inoiganic skeleton 01 tlie oxides 
of homogeneoii) slrticuiie and smooth contoiii I)e Maie in 
i<S94, and Knoflei m 1895, patented methods ol pu'paimg 
such cellulose threads containing Lhc salts of thorium and 
cerium, by spinning a collodion containing the latter in solu- 
tion When finally ignited, after being hrought uMo the 
suitable mantle foim, there icsulLs a sLriictuie whu'h proves 
vastly moie durable than the oiiginal Welsbach mantle The 
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cau^c of [ha sup(iiiouty is thus set forth hy V H Lewes 
inaierent pubheanon (f Sne of Aits, tc^oo, p 858) 'The 
alteiation 111 j)h)sical structuic has a most extiauidinaiy 
e^l^cl Liptjn the light-giving lile ol the maiUL, and tilso on us 
blrcnglh, as aftei burning foi a few hundred hoiii-i the ronstunt 
bombaidment ol the mantle by dust particles drawn up by 
the iLish ol an in the chimney causes the loimaliun ol silicates 
on the suiLice ol the mantle owing to silica being piescnt m 
the an, and this seems to allect the Welsbach stiuctuie lai 
moie than It does the " Clamond type, with the lesull that 
when burned continuously the VVelsbuch mantle falls to so 
low pitch ol light cmissivit}' altei 500 to 600 houis, as to 
be a m«ue sindow ol its lormer "ell, giving not moie than one- 
thud ol its oiiginal light, whilst the Knofler mantle keeps up 
its light-emitting powin to a much gieatci extent, and the 
Lf'hiiLi (abiic is the most lemarkable of all Two Lehnci 
mantles which hav(‘ now been burning continuously in my 
laboiaioiy foi over 3,000 houis give at this moment a biightei 
light cmissivily tlum most ot the Welsbachs do in their piime ’ 
‘The new developments ot the Clamond [iiocess foim 
as jm[)urtanL a step in the histoiy ol incande'cent gas lighting 
as the discoveiies which ga\e use to the oiigmal nuLnlles ’ 

It has lurthei been lound that the oxides themselves can 
he dissolved in the cellulose alknline sulphocaibonate 
(viscose) solulion, and aitificial thieads have been spun con- 
taining Irom 25 to 30 pet ol the oxides m homogeneous 
admixtuic with the cellulose I'his method has obvious 
advantages over the collodion method both m regaid to the 
molecular relationship ot the oxides to the cellulose and to 
cheapness ol pi eduction 



UNTI'ERSUCMUNGEN UBER VERSCI llEl )ENJ': 
BESTIMMUNGsMETHODEM DER CICLEULOS]'. 

H SuRiNr. VR AND B Toi LRNs (Zischi angLW Cliriu 
1S96, No 23) 

INVESTIGATION OF IVIETHODS OF DETERIVI I Nl NC 
CELLULOSE 

Int) oduitlou — This is an exhaustive hihhogiuphy ol lh(‘ 
subject, des(iibing also the vaiious nicthocls ol (\llulose 
e'ltimation, noted in histoiical se(]iiLiKe I'list, the Wteiidc* 
‘ciude lihie ’ method (HcMiiiLlKig) with mo(lili< iilmns ol 
W'attcnbeig, HoklLHeiss, and others is ckxilt with 'The pio- 
duct ul this liexitment, vi/ ‘ ei lkIl Iihie,’ is a mi\tiiit‘, 
containing lurkiioids and hgnone compounds Nc'xt lollows 
a giOLip ol processes which aim at pioducang a ‘ pine < elliilose‘ ’ 
by eliminating hgnone eonsliLiieiUs, (oi whith tli(‘ mc‘n ly 
hydiolytir tieatments ol the Weendc method aie intllKtiial 
The method ol F Schiil/e — piolonged digestion with diliiti 
niLiic acid, with addition of ehloiate — has hem laigily 
employed, though the composition ol i1h‘ pioduf t is inoie 01 
less divcigeiU lioni a ‘ puu cellulose ’ 

Dilute mine acid at 60-80“^' ((aoss and Bevan) and a 
dilute mixture ol nitiK' and siiltiliuiic acids (lalsihui/) 
liave been employed loi isolating (ellulose lioiu the ligno- 
celluloses Hoffmeistei modifies the method of Sc hiil/c by 
substituting hydiochloric acid loi the nitru acid 'J'uatinciil 
with the halogens associated with alkaline [iioc esses ol 
hydrolysis is the basis of the methods ol ITiigo Mulki 
(bromine watei) and Cioss and Bevan (chlonne gas) r.asily, 
the authors notice the methods based upon the action ol thi 
alkaline hydrates at high temperaluu's (180') m presence ol 
water (Lange), 01 of glyceim (Gabriel) d’hc pionss ol 
heating to 210° with glycenn only (Honig) yields a vc ly 
impure and ill-deRned product, 
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For comparative investigation of thcbC processes certain 
celluloses and celltilosic mateiials weie pieparcd as follows 
{a) ^ cellulose — A. chemical filler paper, containing 

only cotton and linen celluloses, was furthei puiifiecl by 
boiling with dilute acid and dilute alkali Aftei thorough 
\\ ashing It was an -dried 

{b) I Food cellulose — Pine wood sawdust was treated by 
digestion [or fouiteen days with dilute nitric acid with addition 
ol chloiate (Scluil/e) The mass was washed and digested 
with alkaline lye (i 25 pet KOH), and exhaustively washed, 
tieated with dilute acetic acid, again washed, and finally air- 
dried 

This pioduct was found to yield 23 pet fuifural on 
distillation with HCl (i 06 sp gi ) 

(if) PiDified wood ' — Pine wood sawdust was tieated in 
SLicnssion \Mlh dilute alkalis and acids, in the cold, and with 
alcohol and ether until exhausted ol pioducts soluble in these 
liquids and reagents 

In addition to the above the authors have also em- 
ployed jLile fibie tind raw cotton wool in then investiga- 
tions 

They note that the yield ol cellulose is in many cases 
sensibly loweied by tieating the mateiial after drying at the 
tcmpciature of roo° The material lor treatment is therefore 
w'eighcd in the air-dry condition, and a similai sample weighed 
off foi drying at roo° loi detei mination of moisture 

The mam lesulls of the expeiimental investigation are as 
follow^s — 

Weende piocew fiiilhcr attacks the purified celluloses as 
follows AVood cellulose losing in weight 8-9 pet , filter 
papei, 6-7 5 pet, and the lattci treated a second time loses 
a further ^-5 pet It is clear, therefoie, that the piocess is 
of puicly cmpincal value 

c 
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SJuiLc piocess .i yield ol .176 pd collultise 

from pine wood The celluloses ihcmselves, Lieu Led hy iIr‘ 
process, sliowi-d Ios.scs ol T-3 p cL in weighL, much less 
thereloie than in the pieceding case 

Hotiigs method of hcatiny with glyieiin Lo 210" was Uuind 
Lo yield piodm'Ls veiy far lemuved Horn ‘(olliilose’ 'I’hi 
piocess may have a ceiuiin value in (‘slimations ol ‘(iiidt^ 
fihie,’ hut IS dismissed from lutdici ( onsideialion in ii.lali()n 
to Cl llulose 

— The pui[)ose ol the invesliy.itioii was lo U si llu‘ 
validity ol lIk slalemenl LhaL the celluloses au nol allai k( d 
b)' alkaline hydiales at jSo“ E\j)Liinien(s wilh ])iiu wood 
3ielded a senes ol peicenLages loi edliilose vaiying lioin 36 lo 
41, the ‘piiiilied wood’ gave also vaiiahlt niimhc-is, || lo 
4Cj pel cenl It was loiind possible lo limil llu'se \at lalioiis 
by alteiing the conditions in ihe kiUi sLiges ol isol.iling Ihe 
pioducL, but fiiithei e\])eiiments on the ( elliilost s lluinsiKis 
pievioLisly isolated by olhei pioct sses showed lhal tin y \m n 
piofoundly and vauably allaeked by llu' ‘ I angt* ’ liiMlim nl, 
wood cellulose losing 50 pei ct'tU ol Us wiighl, and lilii i 
papei (cellulose) losing 15 pei cenl Iniilhci, a spi-( mu n of 
)utc yielded 58 percent ol edliilosi l)y Ihis method iiislead 
of the noimal 78 pei cent It was also loiind lhal llu (cllii 
loses isolat(‘d by the process, wlu‘n siibii'cUd lo a sicoiul 
tieatment, undeiwent a liiiihei laige ('onvcision into soluble 
deiivatives, and in a thud tiealiiunl finihci losst‘s ol 10 
per cent were obtained The aiilhois atlac li \aliie, not- 

withstanding, lo tlie piocess wliu h tluy staU lo yudd an 
‘ appioximately puic cellulose,’ and they dc'senbe a inodiiiid 
method embodying the im[iiovemen(s in detail icsiilimg hom 
then investigation 

Gab? let's method ol heating wilii a glyc'irm solution ol 
alkaline hydiate is a combination ol ‘llonig’ and 'Lange’ 
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An LKlended investigation showed as in the ease ol the lattei 
that t[ie Celluloses Lheiiiselv^es aie nioio oi less pioloundly 
attacked by the ticatnient — Itiiihei that the eelliiloses isolated 
(luin lignoeelliiluses and otliei eoniplex law niateiiab aie niiK h 
M( ss puie ’ than those obtained by the 1 aiigi pux ess 'Thus, 
notably in legaul to (inltiial yielding constituents, th( latti'i 
yield 1-2 p rt liiituial, wheieas spuimvns of ^ jutc tcttulose' 
obtained b) the Gabi lel process weie loiind to yield p to 13/ 
Jin final 

Cio^s and Bcinni — Chloiination piocess yieldi'd in the 
Jiands o( the authois lesults eonfiiniing the figiiies given in 
‘Cellulose’ lot yield of cellulose Invesligation ol the pio- 
duets tor yield of linluial, gave 9 pet ol this aldehyde 
showing the piesence ol celluhjsLS, oihei than the 1101 inal 
type 

Contusions — rbesub|oined table gives ilie mean niiin<‘ii(al 
lesults lor yield ol end-pioduct 01 ‘ccllulosi ’ by the ^allous 
methods In the case ol tlie ‘celluloses' the lesults aic those 
of the liiithei a( non ol the sevi lal jiiocesses on the eiul- 
piocluct of a pievioLis pioeess 
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I he linal conclusion diawn lioin the results is that none 
of the piocesscs fuini the ieciiiin.ineiUs ol .in ule.il nieihod 
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Those which may bo earned out m a lea^oiiiihly slioil tini- 
are deficient in two dneiLion'^ (i) they yield a ‘ullulosi. 
containing moie or less oxycelluluse , (2) tiie < ellnlost's them 
selves aie attached undei the conditions ol LuatniLiii, and tin 
end pioducL 01 cellulose nieiel)' n iJiLsents a pailniilai and a 
the same time \aiiable e([uililn mm, as between tlie nsislami 
ol the cellulose and the atlaclc ol tlie reage nts emj)lo3e(I , llm 
attach being by no means eonfiiKd to tlie non-c ellulost ( on 
btituents Schiil/e’s method a[)])Lais to give the nuiKst 
approximation to the ‘actual celiiilose ’ ol the law mateiial 

(p 8) Solutions of Cellulose — (r) Zinc chloride — 

To prepare a Iiomogeneous solution ol cellulose iiy means ol tht 
neutral chlotidc, a piolonged digestion at 01 alxjiiL roo'’wilh 
the concentiated leagent is lecpiiiud Tlie dissolution of ihe 
cellulose is not a simple phenomenon, but is atteiidecl will) 
hydiolysis and a ceitain degree ol condensation 'Hie hitlLi 
result is evidenced by the lormation ol lui luial, the loi mei by 
the piesenee ol soluble eai bohydiates in the soliilion ohLuiK'd 
by diluting the oiiginal solution and filtering Jioni the ii pin ipi- 
tated cellulose The authois have obseivcd that m caielully 
conducted e\[)eiin‘ienLs cullon cellulose may be dissolved iii 
the leagent, and repiei ipitaled with a loss of only i j) c t 
in weight This, howenei, is a ‘net’ result, and leaves un- 
determined the degiee ol h3dration ol the reec)veit‘cl i ellulosc^ 
as of hydiolysis ol the onginal to gioii[)s of Iowli niolei ulai 
weights Bronnert finds that a previous liydialion of (lie 
cellulose — eg by the piocess ol alkaline mereeiisation and 
removal ol the alkali by washing — enables the /inc chloiide to 
efiect Its dissolution b3 digestion in the cold (US iiatent, 
646,799/1900 See also p 59) 

s Ifidusinal applicatiofiis. — {a) Viikafii^ed fibfc is im'p.iiecl 
by treating paper with foui times its w'Cight ol t!ic coucen- 



So/iitwtis 


21 


ttalcd aqueous solution (65-75” B ), and in the resulting 
gelaliiiised condition is woiked up into masses, blocks, sheets, 
&:c , ol an} lequired thickness The wasliing ot these masses 
to remove the /me salt is a very lengthy operation 

To rendei the piodiun waterproof the process of 111 ti at ion 
IS sometimes supeiadded [D R P 3181/1878] Fiirthci 
details of manufartuic aie given in Piakt Handbuch d 
Papicrfahrikation, p 1703 [C Hofmann] 

{/)) Caliio-p } — Hie use of the solution as a thickener 
or coloui vehicle, moic especially as a substitute lot albumen 
m pigment st)ies, was patented by E B Manby, but the pro- 
cess has not been induslually deve!o[ied [E P 10,466/ 1894] 

(^) Athluuil silk — This lb a leniK-'meiU of the earlier 
a[)[ilirations ot the solution in spinning (elliilose threads loi 
conv^eision into (aihon filaments foi electiical glow-lamps 
This se< tion will he lound dealt with on p 59 

(p j 3) (2) Cuprammonium solution. — The application of 
the solution of cellulose in cupiammomum to the pioduction of 
a fine filament in continuous length, ‘aitifjcial silk,’ has been 
very cunsideiably studied and develop! ‘d in the peiiod 1S97- 
1900, as evidenced by the senes ol patents of hremery and 
Urban, Pauly, Cionneit, and others The subject will also 
be found dealt with on p 58 

(p 15) Reactions of cellulose with iodine — In a recent 
papci, E Mylius deals with the reaction of staich and cellu- 
lose with iodine, pointing out that the blue colouration 
depends upon the picsence of watei and iodides In absence 
ol the lattei, and theiefoio m [jieseiue ol conqjounds which 
destioy 01 absoib hydriodic ac id— e g iodic acid — there lesults 
a hnnvn addiiKjn pioduct The [iiudiK ts in (piestion have the 
chaiaclonstics o( solid solutions ol the halogen (Beil, Ber, 

' >^ 95 . .390 ) 
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(24) Mercerisation — Nolwithslandm^ the enormous 

recent de\elopmL*iUs in the iiKlLislnal applu itlion o! the inei- 
ceiistng leLictton, theie have been no nuiewoithy ( ontrihutions 
to the theoictical aspects o( the sLiii)L(J 'ilie lollowing 
abstiaet gives an outline ol llie sc(j|)e (jf an nn[)0!laiU leth- 
nical woik on the subjer L 


DIE INfERCERlS VTION DER nAUM\VOLlJC 
P \UL GvkdnI'.r (lEilin rSpS J Sj)i]ngmj 

THE rWERCERlSATION OF COTTON 

This nionugia[Jh ol some 150 [Uges is chiehy (L voted tf) 
the patent liteiatiiie ol tlie siih|ef L 'Phe (hi'inual and 
pliysical niudirK titions ol the cotton siihstanie Linclci the 
action of stiong alkaline lye, weie ^et loith h) Menei in 
i«S44-5, and theie has tesLilled tioni subsetpient mvesiigations 
but little incieabe in oui knowledge ol the limdanunlal ku is 
Th(’ tieatinent was iivlusti lally dL^ eloped \)y Meoei in leit.iin 
diieetions, chieHy (i) foi [)iepai!ng webs ol (loth leiiuiii'd (o 
stand considerable sLiain, and (2) Il>i [iiodiKing (lepon efiei is 
by local 01 topical action ol the alkali lUit tlu' lesults 
achieved awak(:?ned but a iKinsiloiy inteicst, and the niiiiiei 
passed into oblnion, so iniich so, indeed, that a (Jeinian 
patent [No 30,966] was gninted in fX<S4 to the Ah'ssis 
Depouilly foi ciepon ellects due to the difleiential sliiinkagi^ 
of fabiics under niciceiisaiion, by ])jO(css(js .ind lieainieiiis 
long picMOusly desciilied !>) Meicei Stub efh'c ts Iiavc* had 
a (T)nsideia!)le vogue in lecent )cais, but it w.is not until llu 
discoveiy of the liistieing effect lestilting lioiii tlu‘ asqoi lation 
of the merceiising actions with the ('ondilion ol sLiain 01 
tension of the yarn 01 fabiic that the indiistiy in ‘ ineiceiised’ 
goods was started on the lines wdiich have led to the jueseni 



colossal develop men I Tlie meiiL ol Lhis clisiovei)^ is now 
gcncially ucoL^niscd as belonj^iii'^ to Thomas and TievosL of 
Ciefeld, nolwuhstandm^that [luoiily ol [latent iii^ht belongs 
to the English teehnologisL, H A Lowe 

The authoi ciitically discusses the giounds o( the now 
celebiated [)ateiU contioveisy, aiismg out o( the conflict of I he 
claims ot Geiman patent 85,564 / i <S()5 ol the loimei, and 
English patent 4452/1890 ol the latter The authoi con- 
cludes that Lowe’s specification undoulitedly deseiibes the 
liistieing ellect ol meiceiisuig in much nioie delinite teimstlian 
that ol Thomas and Ple^ost These inventoi^, on the othei 
hand, lealiscd the ellect mdustiially, which Lowe ceitainly 
failed to do, as evidenced Liy his allowing the [latent to lapse 
As an e\planation ol liis (ailme, the authoi suggests that L<jwe 
did not sufficiently extend his obseivation^ to goods made 
I torn Egyptian and othei long-stapled cotlons, in which ( lass 
only aie the lull effects of the added ItisLie obtained 

Following these original [jatents aic the s[)ecilicalions ol 
a number ol inventions which, howevei, are ol insignificant 
moment so lai as inti educing any ebsential va nation ol the 
m Ol ce rising t real me 1 1 1 

d’he thud section ol tlie work describes in detail the vaiunis 
mi'chanical devices which have been patented loi canning 
out the tieatmcnt on yam and cloth 

The fouith section d^als with the ftincla mental lacts 
Lindei lying the process and ellects summed ii[j in the teiin 
* meicciisation ’ These aie as lollows — 

{<f) 'VlthoLigh ail loims ot libiotis celluloses aie similaily 
allected by stiong alkaline solutions, it is only the ICgyptian 
and othei long-stapled cottons — 1 e the goods made liom 
them — which undci the tieatinent aci[uiie the special high 
lustre which lanks as Silky’ Goods made liom 'VniLiican 
cotlons acciuire a CLitam ‘finish’ and Itistie, but thedlLCls 
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aie nuL such as Lo have an inclusLiial value — i.e a value pio- 
poiUoiial 1.0 the cost ol tiealinent 

(li) The lustre is cleLeiinined by exposing the goods lo 
sLiong tension, either when undei the action ol the albah, oi 
SLibseiiLienlly, but only when the cellulose is in the s[)e( lal 
condition ol hydialion which is the main cheniKMl ellLflot 
the merceiising Uealmenl 

(^) The degiee of tension leiiuiied is appioxiinalely lIiaL 
which opposes the shiinlvage in dimensions, olheiwise deter- 
mined by the action ol the alkali The lollowing laLile 
exhibits the vaiiations ol shiinkage ol Egyptian when iiiei- 
ceused without tension, undei vaiying conditions as legards 
the essential factois of the tiealment — vu (r) (OiKentuLiion 
of the alkaline lye, (2) tempeiatiiie, and (3) duration ol ai lion 
(the latter being ol suboidinate moment) — 
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The moie impoitaiU geneial indications ol the aliove results 
are — (1) The meieeiisation action commences with a lye of 
io°B, and incieases with mcieascd strength ol tlie lye up to 
a maximum at 35'’]^ There is, howevci, a lelatively slight 
mcieasc ol action with the inciease of caustic soda horn 
3 o-io°B (2) Foi optimum action the tempeiatiiie should 
not exceed r5-2o”C (3) The duiation of action is ol pin- 

portionately less influenre as the concentiation of tin lye 
incieases As the maximum effect is allained the <iflion 
becomes piactically instantaneous, the only condition affecting 
it being that of pcnctiation — i e. actual contact ol (.ellulose 
and alkali. 
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[({) The question as to whethei the process o( ‘ mercciisa- 
non’ iinolves chemical as well as physical eflecis i':. biielly 
discussed The author is ol opinion thiit, as the clegiee ol 
liislie obtained varies with the difleient vaiieties of cotton, the 
diKerentiation is occasioned by dilleiences in chemical con- 
sntuLion ol these vaiious cottons I'he influence ol the 
chemical lai tois is also emphasised by the incicased dyeing 
ca[)acit) of the niLicerised goods, which cTlect, moieo\'ei, is 
indepindent of those conditions of sliain oi tension undei 
meiceiisation which deteimine lusLie It is found in cflect 
that with a varied langc of dye stuffs a given shade is piodiited 
with fiom lo to 30 pet less colouimg matter than is leciuiied 
lor the oidmary, 1 e unmei censed, goods 

In reliaence to the constants of stieiigth and elaslicil)', 
UiintiocL gives tlie following lesiilts ol obscivations u[)oii a 
40^’ twofold yam, five thieads ol 50 cm length being taken lot 
ea( h test (ihometheus, 1S97, p hqo) {a) the oiiginal yarn bioke 
undei a load ol 1440 gims , (//) altei meiceiisation witfiouL 
tension the load reqiiiied was 2420 gims , (^r) aftei mcicerisa- 
Lion undei stiain, 1950 gims ATacei isation, Lheiefore, 
incieases the sliength of the 3'am fiom 30 to 66 [) ct , the inciease 
being lessened proportionately to the strain accompanying 
merccrisation Elastuity, as measuied by the exteiibion undei 
the bi caking load, remains about the same in yams meicciised 
under stiain, but when allowed to shunk undei meiceiisation 
theie IS an increase of 30-40 p cL over the oiiginal 

change of fot m sustained by the individual fibies h.is 
been studied by IT Lange [Fat bei/eitiing, 1898, 1 97-1 98 J, 
whose microphotographs of the cotton fibres, boih in length 
and cross-section, aie reproduced In geneiaJ teims, the 
change IS horn the Hattened iiband of the oiiginal fibre to a 
cylindiical Lube with much diminished and lounded cential 
canal. The effect ol stiain undei meiceiisation is chiefly seen 
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in the rontoui of the ^iiiUcc, whi( Ii is smooth, and the oldilcia- 
tion at uiLeiv'dls of the ainal Hence the me leased Lians- 
paiency and moie complete leflection o( the li^hL (loin the 
SLirtace, and the conse(iui*nt appioviin iLion to Llie oiitual 
piopeities ot the si 11c lihie 

The worlv concludeb with a sectKjn de\oLcd to a des{ op- 
tion of the vaiioLis piactical systems ol men ei isation ol 3'ains 
in geneial piactice in Geiinany, and an aci uimt ol the methods 
adopted in dyeing the mciieiised yams 

RESEARCHES ON MER( 'IHUSEI ) COIH’ON 

A FR\ENKLLand P Frimm m-noi-r (Mitt k -k d'eihn 
Gew Mils, VVien, 1M98, 326) 

The authors, altei investigation, aie iik lined toattiihute the 
kistie ot meiceiised ciHton to the ahsi me ol the cuta le, wIik h 
IS desLioyed and removed in the [iiocess, jiaiLly liy tlie ( heiiiK al 
action ot the alkali, and ]\utly by the stiet< hing til one 01 othei 
stage ol the piocess The authois have investigated the a( tion 
of alcoholic solutions ol soda also The liistie « llei ts aio not 
obtained unless the action ol watei is assoi latcd 


In conclusion, the authois give the lollowmg ]\iiti(u!ais ol 
breaking stiains and elasticity — 
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(p 25) Cellulose sulpliocarboiiato. — I'mihui m- 

vesti^Mlions ol the icaclion ol loi inalioii .is w< II as tin vaiioiis 
icMclions ol clocoin['K)siLion ol lIk‘ roinpouiul, heU't iiol (onlii- 
huLcd aiiy csscnLuil modifiLalicin 01 (IcvcI()1)iiumU ol lh«‘ si!l)ic‘< t 
as oiiginally clesciiliocl in Lhc aLiihoi\ InsL ( oiniiuinu alions A 
laigo aniouiU ol cxpLiiniLiUal nialtci has l)i.a n a( < nimiLilod in 
view ul Lho uliinialo conLiihution ol llie lesiills to tin giMieial 
theory ol colloidal solutions Dut viscos<‘ is a c omfilex 
pioduct and essentially v.niahle, thiough ils piononiKcd 
tendency L(j piogiessive dei oinposilion with leviision ol the 
cellulose to its msuluhle and uiuonihincd (onditjon 'I'lu' 
solution lui this leason does nol lend itscll to exai l nieasiiu - 
nient ol its physical constants sui h as might chit idate in some 
measLiie the piogiessive moleciilai .iggugation ol the (X llulost 
in assuming s[)ontaneoiisly the solid (hydiate) loim KestMV- 
mg the discussion ol thes<‘ [ximts, theiclou, w< (online 
(juiseh'cs to lecoiding lesults which luithei cliii idati s[)e( lal 
[joints 

No? }nai and oi/icf lcIIuIo\(\ — We may (eitaiiily use tiu 
sul[)hocaibonaLe leaction as a mcvuis ol ck lining a noinitil 
Cellulose As already pointed out, cotton cellulose passes 
cpuinliialivcly thiough the le of tieiUmciits involved m 
solution as sulphocailionale and dec(')mposiLion ol the solution 
with icgeneiation as stUKaiiieless 01 anujiphoiis (ellulose 
(hydrate) 

AnaUsis of this cellulose shows a (all ol caihon pea- 
cenlagc liom 444 to .133, cui lesjjonding with a c'h.ingc in 
(.omposilion liom to .|( 1 1 /) d'bc |)aUial 

hydiulysis allects the whole moK i ule, and is limited to this 
elfect, wheieris, in the case ol telluloses ol oihei lyjics, theie is 
a fiactiunation ol the mass, a puition undeigomg a liiithca 
hydiulysis to compounds ol Icjwei mulei ulai weight and 
permuinenil) soluble Thus in the case ol the wood celjtiloscs 
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the peicenUige recovered fiom solution as viscost‘ is lioin 95 to 
95 pet It IS evident that these relhiloses aie iu>! homo- 
geneous A siniilai conclusion lesnlls injin tlu piesents ol 
furruiiil-yieldiiig compounds with the ohseiMiHon iIillI I he 
hydiolvsis to soluble denvcitives mainly <il(e('ls lliese deiiva- 
hves In the empincal rhaiacteiiStUion of a noimal (clliilose, 
theiefuie, we may include tlie pio[)eity ol (|u.inlilaliv<. tt- 
gcneiation 01 ieco\eiy (rom its solution as sulphoi ai lionaU 
In the use ol the woid ‘ noi mal ’ as a[)[)lKd to <i ‘ hk m lu‘d ’ 
cotton, we have luithei to show in whal respects the siilpluj- 
caihonate leaction dilleiLniiates the bleached 01 piiiilied 
cotton cellulobe ftom the law piodiK t ''riie (ollowing e\- 
peiimcnts may be cited bpecMinciis ol AnieiK an ,in(I 

Egyptian cottons in the law slate, lieed lioiii meihaimal, 
le non-fibioiis, impuiities, wen* tiealed with a meutiismg 
alkali, and the alkali-cotton subsecjiiently exposed to caibon 
disulphide The product ol uac tion ^vas fiuthci tuated as in 
the piepaiation of the oidinaiy solution; but in place ol 
the usual solution, stiuctnieless and honioguieoiis, it was 
observed to letaui n fibioiis chaiac tei, and tlu‘ libies, though 
enormously swollen, were not bioken down by (ontinucd 
vigoious stilling After huge dilution the solulions weu* 
filtered, and the libies then loimed a gelatinous mass on the' 
filteis After purification, the lesidue was dried and weighed. 
The Ameiican cotton yielded 90 o p < t , and the ICgyptian 
920 pet of Us substance in die loini ol this pec iiliai niodi- 
fic:aLion The cxpciiment was ujicated, allowing an iiileival 
o( 24 hours to elapse between tlie eonveision into alkali- 
cotton and exposure ol this to the caibon disuljdiick. TUr 
quantitative lesulls weie identical 

Thcie aie many obseivalions incidental to chemical 
tieatments ol cotton fabiics which tend to show lliat the 
bleaching process pioduces otliei elfecLs tliaii the nicm; 
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lenioval of inochanical impunhus In Lhc siilphocai bundlu 
reaction the law cotton, in fact, behaves exact I3' as a coinpoiind 
cellulose Whether the constitutional difference bLtween law 
and bleached cotton, thus emphasised, is due to the t^ioup of 
components of ihi* law cotton, which aie lemoved in the 
bleachini^ piocess, 01 to internal ( onstitutional ( lian^es 
determined by the blcachinf^ tieatmiaits, is a ([uestion whicli 
futuie investigation must decide 

lhc Honnal sulpJiotiDboiiatc {iu\tOisC) — In the industiial 
applications of viscose it is impoitant to mainttun a ceitaiii 
standard of composition as of the essential physical piopeUies 
ol the solution, notably viscosity Tt may be noti'cl fust lliat, 
until the above-mentioned exception, the vaiious nbrous 
celluloses show but slight diffeicnces in legaiel to all the 
essential fealuic's of the leaetions involved In the hk iceusing 
icaction, 01 alkali-celliilose stage, it is Liue^ the diffetences are 
considerable With celluloses of the wood and sLiaw classes 
theie IS lL considciable conveision into soluble alhah-celliiloses 
If lieaLed with walei these aie dissolved, and on weighing back 
the cellulose, aftei thoiough washing, LieatmeiU wiih acid, and 
finally washing and diying, it will be found to have lost fioni 
15 to 20 p ct in weight The lower grade of celluloses thus 
dissolved aie only in part piecipiUUecl m acidifying the alkaline 
solution On the other hand, aftei conveision into viscose, 
Lhc cellulose when regenerated re-agg legates a laige pioportion 
of these lowei grade celluloses, and the final loss is as stated 
above, from 5 to 7 p cL only 

Secondly, it is found that all the conditions obtaining in 
the alkali-ccllulose stage affect the subsetiuenl viscose leaclion 
and the properties of the final solution Tlic most important 
are obviously the proportion of alkali to cellulose and the 
length of time they are in contact before being treated with 
carbon disulphide An excess of alkali beyond the ‘normal' 
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propoition — VI/ 2 NaOH pci i mol C„Iii„Or, — U uIl 
inlUiLnce upon the \ isc(j^c icatLion, Ijiit lowcis the viscosity 
ol the solution ol lIk siilphoi ai bonate picfiaiecl horn it 
But this LTicet ctjually (oHonns horn addition ol tilkali to the 
viscose Itself 7’he alkali-celliilose chanj^cs with iige , theic 
IS a ^ladual alteiatiun ol tlic moleeiilai stiiKlLne of Llic 
cellulose, of which the piO[)eities of the viscose when piepaierl 
aie the best indnalion There is a fiio^ncssivc loss ol 
viscosity ol the solution, and a coriespondin^^ deteiioiation in 
the stiLiclutal piopeities ol the cellulose when lei^iMieiaietl 
from iL — especially inaiked in the film loiin In n gaid to 
viscosity the lollowmg ohseivatini'is ate ly[)ieLil — 

(«) A viscose of I 8 pet cellulose pie|)cuecl lioni an alk.ili celliilu^ie 
(cotton) loin teen clays old 

[h) Viscose ol I 8 p cL cellulose fiorn an alkali-ccIInlose (cotton) tliiee 
Lla>s old 

(^) Glyeeun diliUed w-itli \ vol watei 


Times of flow of etiiial v'olumcs fioin naiiow \ 
01 ifice in seconds / 


/' ( 

DiluiLtl w iih 
cqii it ^ ul 
wUcr 

103 170 


Similaily the celullose in levelling to the solid (oim fioin 
these ‘ degraded ’ solutions piesenis a piopoi lionate loss of 
cohesion and aggiegating puwei exjuessed by thu infeiioi 
sLiength and elasticity ol the pioducLs Hence, in the [iiattical 
applications ol the piodnct \\heic the lattei piopeities aie <jI 
(list importaiice, it is necessaiy to tidopl noimal standaids, 
such its above indicated, and to carelully regulate all the 
conditions of tieatment in each of the two mam stages ol 
reaction, so that a product ol any desiied chaiactei may be 
invariably obtained 

Incidentally to these investigations a numbei o( obseiva- 
tions have been made on the alkali-ctllulose (cothm) alter 
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pioloni^^ed stoiago in closed vessels IL is well known lli.it 
sljich Lindeigoes hydiol)sis in conlat L with atiiuoiis alkalis ol 
a, similar chaiacLci to that detei milled hy ai ids |Me(hain|), 
Annalen, roo, 365] The lei eiU leseauhes ol I.olny de 

lliLiyn [Rec Tiav Chun 14,156] upon the aition ol 

alkaline h)chales 111 aiineoiis sohiLion on the he\oses ha\'e 
established the iinpoitaiiL (ai L ol the lesultiny niobilily ol the 
CO giOLip, anel the iiUei chan, stable le lationships ol l)iiu*il 
aldoses and ketoses It was, iheieloie, not iinpiobahle that 
pioloLind hydiolytiL changes should occiii in llu cellulose 
mc)leeiil(‘ when ke[)L foi piolonged [leiicxls as alkali-i e Ihilosc' 
We may cite an extreme ( ase A senes ot [)iodiu Is wcie 
examined alter ij-nS months’ sLoiage Tiuy weie loiind to 
contain only 3-5 pet ‘soluble ( lH hohydiates ’ , l1usl‘ were 
pieeipitated 1 )}' Imhling’s solution but witiiout lecltK Lion on 
boiling They w<‘ie, theieloie, ol the (ellulose* typi‘ On 
acidifying with siilplniue acid and disiillmg, tiaiis only ol 
volatile acid weie piudueed It is cJeai, theielou, th.Lt tin 
change of moleculai weight ol the cellulose, the disaggic'galion ol 
the undoubtedly Luge molecule ol the oiiginal ‘ noi mal’ <’e llu- 
lose — which ellecLb ate immediatel) leeogmsed in the viscose' 
leactions of such pioductb — aie ol such otheiwise limited 
character that they do not aflect the ('onstil iiLion ol the iiml 
gioLips We should also conclude that the cellulose ty[K‘ ol 
conslUution covets a veiy wide lange ol minoi vaiictLions ol 
moleculai weight 01 aggregation 

The resistance of the 1101 mal cellulose to the iU'Lion ol 
alkalis Lindci these hydiolysing conditions should he men- 
tioned in conjunction with the obseivations ol Lange, and the 
results of the laiei investigations of Tollens, on its resisLanc e to 
‘fusion’ with alkaline hydrates at high Lem[)eialiiies (iMo”) 
Thc^ degree of resistance has been established only on the 
empirical basis ol weighing the produc t iceoveied 1 10111 such 
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tieahnetU The pioduct must be invesLi^.iUd by (oiiveision 
into typical cellulose deiivatives hcfoie \vt‘ (\in pionoiiiK ( 
upon the constitutional changes u'liich < eitainly ot ( in in ilu* 
process But lor the [)lii [josc ol this clisi iission il is siiIIk icnl 
to emphasise the e\tiaoidinaiy lesistame ol ihe noimal 
cellulose to the action of alkalis, and to anollun ol tin mon 
bigniftcant points ol diffeicnlialion Irom sl.iu h 

Chcmnal constants oj ict/n/osa /ionatr [so/ntion) 

In investigations of the solutions wc make use of vaiioiis 
analytical methods, which may be imelly desc i ibi'd, noling 
any results bearing ujjon special points 

Total alkali — This constant is delcrniined by lid.ition in 
the usual way The cellulose lalio, C(,lii„()^, aNaOll, is 
within the oidmaiy erioi ol obsciwUioii, 2 i by weight /\ 
deteimination of alkali therelore clelcrniincs the p('i< i nlag( of 
cellulose 

Cellulose n\;ysj be legeneiated in various ways — w/ by tiu 
action of hear, of acids, ol various OMclismg < omjioiinds |( 

IS puiified for weighing by boiling in nimtial siilphiie ol soda 
(2 pet solution) to lemove SLiliihiii, and in vt‘iy dilute a< ids 
(033 pet HCI) to decompose residues of 'oigami ’ siilplnii 
compounds It may also be ticalcd with dilute oMikiiiis 
After weighing it may be ignited to dcteiniiiu^ lesidiial iiioi- 
game compounds 

Sntphui — It has been proved by randemann and Molten 
[Bull Acad R Beig (3), 23, S27] lliat the siilphui o| sulpho- 
carbonates (as well as of sul[>lH)cyanidcs) is fully oMdisi cl 
(to vSOy) by the hypochlorites (solutions at CMclinaiy hunpeia 
tures) The method may be adapted as leciuiicd for an) 
form of the producis or by-pioducts ol the visc'ose nsii'iion In 
be analysed for total sulphiu 

The sulphur present in the form oi dithuxMi boiuiLes, in- 
cluding the typical cellulose vuUhogenie ac id, is <ippio\imaU‘Iy 
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isulaLed and detei mined ab CSo by adding a 7inc bait in 
excess, and distilling oil the caibon disulphide lioir\ d wilei 
bath Fiom fleshly prepaied solutioiib a laige propoition of 
the disulphide oiiginally inteiacting with the alkali and eellu- 
lobc is lecoveied, the robult establishing the general confoimity 
of the leaction to that typical of the alcohols On keeping 
the solutions there is a [irugressive inteiaction of the bisulphide 
and alkali, with formation of tiithioeaibonatcs and \aiious 
sulphides In decomposing these pioducts by acid leagenis 
hydiogen sulphide and liee sulpluii aie foimed, the estimauon 
of which piescnts no special diHiciiUies 

In the spontaneous decomposition of the solution a laigc 
piopoiLion ol the suipluii lesumes the loim ol the volatile 
disulphide Tills ii a[jpio\imately measuicd by the loss in 
total sulphur in the tolluwmg series ol deteiminations, in which 
a viscose of 8 5 [i cl stiength (cellule -e) was diied down as a 
thin film upon glass plates, and alLeiwaids analysed 

{n) Piopoition of sulphiii to cellulose (too pts ) in oiiginal 
{h) Mici spoiuaneoiis cliymg at oicliii ny tenipcMatiiiL 
(t ) \flc‘i di^ ing at 40^C 

(^/) in (t), fnlfoued by 2 Iii3lii^’ beating at gS" 

(d As m (i), followed b> 5 bouis’ beating at gh'’ 

ah id L 

Total sLilpIuir 400 250 310 237 10 | 

The diied pioduct in (/?) and (c) was entiiely lesoluble in 
watei , in (d) and (e), on the othei hand, the cellulose was 
fully regenerated, and obtained as a Liansparent film 

Iodine reaction — Fiesh solutions of the sulphocaibonate 
show a laiily constant reaction with normal iodine solution 
At the first point, where the excess of iodine visibly pcisists* 
theie IS complete piecipitation of the cellulose as the bixantliic 
sulphide, and this occiiis when the proporHon of iodine added 
leaches 3I0 4Na20, calculated to the total alkali 


o 
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Olhc) daompositiofn — The mosL intciesLing js the inle 
acUoii wliK h occiiis beLween Llie cellulose xanLliogenatc an 
sails ul ammonia, which is UiLen advantage ol by C 1 
Steam in his paLenl [iiocess ol s{)inning aililicial ihieads fioi 
viscose The insoluble product which is fomied in c\cess ( 
the solution ol ammonia salt is lice (lom soda, and conlaii 
9-10 [>ci loLal sLilphui I’he pioclucL leLains Us soliihiluy 1 
watei loi a shoiL pe'iiod The solution nia)' be ugarded ti 
containing the ammoniinn cellulose \aiuhale Tins ia[)idl 
decomposes with libciatKJii ol ammonia and caibon disiil[)hitK 
and sepaiation ol clIIuIosc (hycliate) As pier iiiilated by am 
monium-( hloi ide solution the gelatinous tlnead < onlains 15 p cl 
of cellulose, with a spgr i r The pioccss ol ‘ rixiiig ’ — it 
de( omi)osing the \anthic lesidue — consists m a shoit e\p()sui 
to the boiling saline sululion The lurthci cleh)dialinn, will 
me lease ol gia\'U^ and rellulose coiUenl, is not considciabk 
The tlnead in its final aii-cliy sttiLe has a sp gi i ^jS 


Cellulose Benzoates — 'I’hesedeiivatives have been Imthe] 
studied by the auihois The conditions loi the loiintilion 0 
the monoben/oati O CO PhJ aie vciy siniilai to those 

reciiiiM'd loi the sulphcx ai lionate leaction The fibrous eellu 
lose (collon), lieated with a jo [) ct solution NaOll, and 
sulisequenlly with ben/oyl chloiide, gives about 50 [) cl ol tin 
theoietical yield ol monoben/oatc Convened by 20 [> ct 
solution NaOH into alkalt-cellulose, and with nioleculai pio- 
poi lions as below, the following yields weie obtained — 


(a) C,d-Ii„0, 2 0-2<5Na0n C„Ib,COCl~ 

W CJb„0„ ao-2 5NiOri CVVOGJ 


Ciik for 
AIonol>eii*,oate 
ISO St . 

} o 
r 5 y o I ' 


An examination ol (n) showed that sonic diben/oate (about 
7 p ct ) liad been loiiiied. Tlie piodiiet ( ) was exhaustively 
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tieatcd with cu pi am mom urn solution, to which it yielded about 
20 pet oi Us weight, which was therefoie unattacked cellulose 
Undei conditions as above, but with 2 5 mol Q^Hr,COCl, 
a carelul compaiison was made of the behaviour ol the thiec 
vaiieties ol cotton, which weie taken in the unspun condition 
and previously (ully hledched and puiihed 



Sea Island 

Cgyplnn 

Ameraan 

Aggiegate yield of ben^ioate 

153 

148 

^52 

Moistiue in air diy state 

5 -2S 

5 35 

5 ^5 

Piopoition of dibenzoatL p cl 

8 30 

^3 70 


Yield ol cellulose by sapomficaiion 

58 0 

510 

5^ 3 


It appears horn these lesults that the lien 70 ate reaction 
may pioceed to a high( 1 limit (diben/oate) in the case of 
Egyptian cotton This would necessaiily imply a highei limit 
ol ‘ mercerisation,’ under equal conditions of ticatment with 
the alkaline hydiate It must be noted that in the conveision 
ol the libious cellulose into these (still) fibious monoben/oates, 
theie aie ceitain mechanical conditions imported by the struc- 
tiiial leatuies ol tlie ultimate fibics Tor the elimination of 
the influence ol this factor a laige niimbei of quantitative 
comparisons will be necessaiy The above results are Lhere- 
lore only cited as typical of a method of compaiative investi- 
gation, more especially of the still open questions of the 
cause of the superior cliects in mercerisation of ceitain 
cottons (see p 23) It is quite piobable that chemical as 
well as structural factors co-opciate in lurther diffeientiatmg 
the cottons 

Further investigation ol the inQuencc upon the benzoate 
reaction, of inciease of concentialion of the soda 13'e, used in 
the pichminaiy alkali cellulose leaclion, fioin 20 to 33 pet 
NaOH, established (i) (hit Iheie is no coiiesponding inciease 

in the benzo) lation, and (2) that this ester leaction and the 

D 2 
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suiphocaibona-te reacLion aie closely parallel, in Ihat the clegiec 
and limit of leaction are pi edelei mined by the conditions of 
foimation of the alkali cellulose 

j\[o)iob?iezoale piepaied as above described is lesislant to 
all solvents of rcilulose and of tlie eelhilose esteis, and is 
therefoie freed fiom cellulose by tieatinenl with the loiniei, 
and from the highei ben/oale by treatment with the Litter 
Seveial of these, notably pyridine, phenol and nitioben/ene, 
cause considerable ssvellmg and gelatinisation of the filnes, Inii 
without solution 

Stmctiifeless celluloses of the ‘ noi nial’ type, and insoluble 
theierore in alkaline lye, tieated undei similai conditions to 
those described above foi the hlwous celluloses, 3icld a liighei 
propoition of dibenzoate The following dcLciminatioiis were 
made with the cellulose (h)drale) legeneiated liom the sul[>ho- 
carbonate — 


Mol proportions ot rcagciiis 
2NaOH 2]3zCl 
fCnistiL soda al lo per cent NaOIIJ 

C,H„A 4NaOfr jB/CI 
[Causiic soda at 20 per cent NiiOII] 


Yield 

jG.* 


Diljcnrontc |) ct 
M 7 

Gj 7 


Itwi/ of reac/m/ —The cc:\\ii\0'=ic in lliis loim li-iving shown 
itstill moie raictive. it was tahen as the basis loi cloLuunmin,. 
the maximum ptoportion of OH groups yiokhng to this l.uci 
reaction The systematic investigations of SLiaiip [Moiiatsli. 
to, 389] have determined that as legaids the iiUeeu lingguuips 
the molecular pioportions t OH 7 NaOH 5 l{/(J|, c.iisiiu' 
complete or maximum esterification The maximum ol Oil 
groups in cellulose being 4, the reagents wcie taken in llii' 
proportion 4 [7 NaOH 5 B,C 1 ] 'J'lu yield ol 

crude product, after purifying as far as possible fiom ibo excess 
of benzoic acid, was 240 pet [calculated for dihen/oiiu- 227 
P ct ] On further investigating the crude piodiin by l.eatmcnt 
with solvents, it xvas found to have still retained bonzoic acid 
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Theie was also piesent a pinpoilion ot only paitially allackcd 
cellulobc (monobenzuate) Tho soluble ben/oale amounicd to 
90 p ct oi ihe pioduct IL maybe geiiLrally concluded that 
ihe dibenzoalc lupiesenls the noimal ma\imiHn but that with 
the hydrated and partly hydiolysed cellulose molecule, as ob- 
tained by icgeneiation from the sulphocaibonLite, othei OH 
gioups may leact, but they aie only a tiactiundl piopoition in 
lelation to the unit gioup In this lespcct again theie 

IS a close paiallelism between the sulphocaibonate and -ben/oyl- 
estei reactions 

The diboizoaie^ even when piepared from the fibious 
celluloses, IS devoid ol structuie, and its piesence in admiMuie 
with the fibrous monoben/oate is at once recognised as it con- 
stitutes a stiuctuieless inciustation Under the micioscope Us 
piesence 111 however minute pioportion is leadily obscived 
As stated it is soluble m ceitain ol the oidiiitiiy soh'ents o( the 
cellulose esteis, eg chloioloim, acetic acid, niLioben/cne, 
P3'iidine, and phenol It is not soluble in ethei or alcohol 

Hyg^ostopit moist 11} c of benzoaki^ — The cuide mono- 
benzoate ictains 5 0-5 5 p ct moistuie in the air-dry condition 
Alter lemoval of the lesidual cellulose this is reduced to 3 3 p ct 
under oidinary atmosphenc conditions The purified di- 
ben/oates letain i 6 p ct undei similar conditions 

Analysis of be fizoatci^ — ‘On saponification ol these esteis with 
alcoholic sodium hydiale, anomalous lesults aie obtained 
The acid numbeis, detei mined by titiation m the usual way, 
are 10-20 pet m excess of the theoictical, the difleience 
incieasing with the Lime ol boiling Similaily the residual 
cellulose shows a deficiency ol 5-9 j) ct 

It IS by no means improbable that in the oiiginal esLei le- 
action there is a constitutional change in the cellulose molecule 
causing It to bleak down in paiL undei the hydiolysing ticat- 
meiU with loimation ol acid products This point is under 
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investigation Noimal lesulLs as legaids a(ad niinibeis, on 
the oihei hand, aie obLiined by saponila ation with sodium 
ethylate in the cold, the [)ioduLL being digested with the hall- 
saluiated soltUion loi 12 houi'!> in a closed flask 

The lolluwing lesiilts with s[)ecin)ens of mono- and diben- 
/oate, [)Lirified, as fai as possible, may be cited 



CombuslioJi lesiiltb 

r 


■ 





CtIl \ 

, , ' 


, ■ 

Calc. 

MonotjL'n/oilL 

C 

H 

56 Go 

5 ofj 

S-iO f 

i \6 0 

‘15 0 

5S 0 

60S 

Hiben 'oaLc 

C 

IJ 

G3 10 

3 U' 

6 j S6 

1 S6 f 

655 

GOG 

313 

^103 


'J"he diveignmcL of the numbeis, especially foi the dihen/oate, 
in the case of the hydiogen, and }ield ol cellulose on hydro- 
lysis uie nolewoithy They confirm the [)iobability of the 
oc( uiiLnce of sectmdaiy t hanges in the lsLli leiictions 

Atlioft 0/ at 1(1 ii/wa the bor.oatcs — J^rom the 

ben/oates above desciibed, mi\ed nilio-nilric esleis aie ob- 
tained by the a( tion of the mistiiieof niLiiCtind siilpliiiiic acids 
'The lesidual OM gioii[)s of the cenul(')se me estenfied and 
substitution by an NOj gioui-) lakes [ilace 111 the momalic 
lesidiiL, giving a mi\ed mtiK nitioben/oic ester I'he 
analysis ol the pioduets points to the entiance of r NOj gioup 
in the bcn/o^l lesulue in eithei case, in the cellulose lesidiie 
I Oil leadily leacls lliglui dc glees ol iiiLiation aie at- 
tiiincd by the [iioccss of solution in ( oncentiated nitiic add 
and piecipilation bypoming into sulpluiiic acid In disiiibing 
these mixed esleis we shall find it necessaiy to tido[)t tlu' Cj , 
unit loimula 

In analysing these tnodiicts we have employed the J)um.is 
method lot total nitrogen I'bi the O NOj gioii])s we have found 
tlie nitiometei and the Schloesmg methods to give ('oncoidnnt 
lesults I'oi the NOj gtoups it was thought tlial Limi)iicht’s 
method, biised u[)on icducLion with stannous chloiide in acid 
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solution (HCI), would be available The quanlilalive umiIls, 
howevei, weie only appioxiinaLe, owing Lo the dilliciilLy ol nm- 
(ining the iLduction to tiic NOj gioujis ol the nitrobi ii/oyl 
lesidue By leduction with amiuoniiiin htiJphidc the ONOj 
gtOLips weie eiUiioly retno^'ed as in the ea^e o( tin LelltilosL 
nitiates , the NOj was i educed to NH, and theic iLsulled a 
cellulose amidobenzoaie, which was di.uiJtised anti tombintd 
with amines and phenols Lo fuim yellow and letl loloiiiing 
matteis, the leaeting lesidue lemaining nioie oi less In inly 
combined with the cellulose 

CcVf///os(' duniuitc-dinih'obenzOiitL', ivid teihdoM* imutntlc- 
dinilf obt'fr.oaie — On tieating the fibiuLis hi.n/oaLe — whu h is 
a diben/oat(‘ on the basis — with the acid iniKtuie imdei 

the usual conditions, a ytllowish [jioducL is obtained, with a 
yield ol 140-1^2 pet TIk niLtoben/oaLe is insoIuhL in < thei 
alcohol, but is soluble in acetone, acetic at id, <nul nitio- 
benzene In puiifying the piotlucL the loiiiKi solvs'iiL is used 
to iemo\e any cellulose mtiatcs d\) obtain Lite nia\munu 
combination with nitio\y-git)ups, the piodiK t was dissob-ed m 
cuneeiUiLLted niLiic a(Jtl, and the solution pouied into sul[)luiii( 
acid 

The lollowing analytical lesults weie obtained {a) loi the 
pioducL obtained directly fiom tin libioiis i)en/oaLt‘ .uul 
ptiiifiLd as indicated, (/>) foi tlie jjuiduct Iroin the fuithei 
Lieatment ol (a) as desciibed 

I'ciiiul C iIl for 



00 

{f>) 

DiniLiaic 

I iinttinlu 


diinlrobcn/natc 

diiiiUolK'iircmLo 

Toll! Niiiogen 

7«l 

S97 

7 

fj 

ONO, „ 

5 00 

5 ‘15 

<] (JO 


NO.j (Aiomatic) 

'281 

35-2 

3U0 

^ 70 

With the two 

ben/oyl giou[)s conveilcd into 

nitio-lKMi/oyl 


in each pioduct, the limit ol theestci leatlion with Iheialkilose 
residue is leached at the thud OH gioup 



( cl! u lost' 


40 

'I’lu nilinL;( n 111 lhi‘ .iniidolx n/OcLlJ u Miliiiiiji tiom ilu* ic- 
<hi( iKwi wiili .iimuiiiinmi suiplutit \\ i'^ ]>(l cij^.inisL 

c; o pci ( .lit iiLiictl rin mui.lUH' ii'l.iiiud l»y tin lihmus 

nilMlt 'iiiii iiht 111 ilii .111 (li\ sLih' w.N loiiiid It) he 

i t)/ p » I 

'lilt piotllHl (itilll lilt slJ 111 lllH K dlhi n/iMli 01 [{ li.i 
lit 11 Mjit un liir ( j. li)i nml.i, \N IS pi i p.iu d .iiid .Uwdysi d wiUi 
lilt IttlltiW 111", It nil » 

I tit fin 

Mitnuniu lU It ti 

I til il Nihn/( II ^(i y ‘fj 

< I Nn ,, I [ jr, 

Nl ), , ( \liMM Hit ) S pj I, .S(j 

'rill 1C. lilts \s( 1C tiitilMiiud l)\ tilt !d oi piodiKt, M/ 
1^1 pil .IS .ijMiii .1 lilt t.dtuLiltd 1 [} 1 1 'I'luv .idcul 

till dill t\tdMiii (ij di( p,i lit i.i)I\ lou lliiiil t )i ( sl( I lilt .itioii td 

dll 1 1 lliilusc iiiiilitiilt I'luiii lilt itnin.Uitin til a ‘noinsal' 
tell lie (all It til I K I t. lit t)| dll (‘piiiiii wi < (UK hide dial 
‘ (»l dif ii\\|;cn ahniis .in li\{lni\\l nwyaii 0 | da .S OH 
j'a''i'p'- liM niih n -u I in the misttl i'si< 1 . distiilHtl ahovc, 
and ,i\ iinl\ iii (in t.i.ctil the .iiupli niliit cslci . I'lu’ cslt i 
n .n I mil . ,1! t ptoliahh iitii simple, hitl ai < niiipaincd liysctnn- 
tl.iM n .It imn . \M( Inn I he t elluln t mnletulc 

(l» O) ColluIOHO ACOtjltOH. Ill die llisl t'tliUtui 

(|» d I nil l mil 1 1 d nut ( l\t s tn ilie slalt iiK III that 'on 

luMliiiy, inltnii with ;i( ( lit anlndtide and .ndiniii ait^laU nn 
n at Imn « K I Ills ’ ’Tin , is iiiniKmis 'The t iini aiists, liow'- 

c\ I 1 , Iniin lilt' .niiii what \a|',iie stall inr nts nt Sr hiit/i nln i^t I's 
lest an lit s whlihan lUinnt in tin It M linnKs jej;, Ilrllsltlii, 
i fii t‘ li»i',tdui widi dll si.iieiiu 111 that n.utinii nnly 

nirU[..lt tl(\aittl lem[K l.iUlies (li^n). Asa mallei nt tail, 
nailKiiilala plat < .it da lmiliii|> (1 nipr lal UK nl da aiili)- 
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dude ^Ve have obtained the (ollowing icsults with bleached 
cotton 


Eslli lenction 


Saponili Gallon 


Cellulose 
Acetic acid 


Yield 

I2I p Ct 

79 9 

2g 9 


Calc lor NfonoaLPl itc 
C(jll70i O CoHoO 

1^5 P ct 

79 9 

29 ^ 


This pioducL IS toimed without appaient stiuctuial alleia- 
tion ot the hbie It is eniiiely insoluble ni all the oidinary 
solvents ol the highci acetates Moreovei, it entirely lesusts 
the actions ol the special solvents of cellulose — eg 7inc 
chloiide and ctipianinionium The compound is in other 
lespects equally stable and inert The hygioscopic moisture 
undei oidinaiy atmospheric conditions is 3 2 p ct 

Teinuetate — This product is now made on the manufac- 
tuiing scale it has yet to establish its industiial value 


NITRIRUNG VON KOHLENHVDRATEN 

\V Will unci P Lf.nzl (Eeil Bet, 1898, 68) 
NITRATES OF CARBOHYDRATES. 

(p 38 ) The authois have studied the nitric csteis of a typical 
senes of the now welt -defined caibohydrates — pentoses, 
bexoses, both aldoses and ketoses — bioscs and tiioses, tlie 
niliates being pieparcd under conchtionb designed to piodtice 
the highest clegicc ol eslciification Staich, wood, gum, and 
cellulobc wtie also included in the investigations The pio- 
diicLs weie analys(‘d and then physical piopeities deteimined 
They were more especially investigated in icgaid to Leinpeia- 
tLires ol decomposition, which wcie foiind to lie consideiably 
lower than that ol the ccllulobe nitiates They also show 
maiked and vaiiable instability at 50 ° C A main pinpose of 
the inquiiy was to thiow light upon a probable cause of the 
instability of the cellulose nitiates, viz the piescnce of nitrates 
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of hydrolysed pioducLs or caiboliycliaLes oi lowci luokrul.ii 
weight 

The most impoitant lesulls aie these 

Monoseii — The aldoses are (ally esLeidied, in ihe prnlusi , 
4 OH, in the hexoses 5 OH gioups ic.uUng 'Vhc p. iih)s« 
nitrates aie comparatively stable at 50" , Llie lu‘\ose iiilMU s on 
the other hand are exUeinely unstable, showing a loss ol W( iglil 
or3o-4o pet when kept ?4 hoiiis at this Leni[>eiaUii( 

X)lose IS diPfeienliaLed by tending to pass into an anli\dii<h* 
form (C£Hj,j 05 - H^O) undei this esLendraLion WIu'ii In alt tl 
in fact with the mixed acids, instead of by tlu pioccss usually 
adopted by the auLhois ol solution in niuieatid .iiul siihseipnnt 
addition of the sulphuric acid, it is conveiLed into tlu diniii.Lle 
C.H.O, (NO3), 

Ketoses (C,,) — These aie shar[)ly chlfeicntiaLed (loin ilu 
corresponding aldoses by giving ///nilialos ( L( ) ,(N( )_i) , 
instead of /;6V//^i'niLiates, the lemaining OH gioiips pnihabiy 
undergoing internal condensation The piodiu'ts aie, inon ov( i, 
e\f)emely stable It ib also nolcwoithy that le\ iilose gavi this 
same pioduet, the trinitrate of the anhydride (leviilosan) by 
both methods of nitration {sup^a) 

Thebisacchandes or biases all give the oc tonitialc‘s '[‘lie 
degree of instability is variable Cane-siigai gives a viiy iin 
stable nitrate The lactose nitiale is niou- stable 'I'luis at 
SO it loses only o 7 p ct in weight 111 ugh L days , at 71; it 
loses r pet in tivenly-four hoiiis, but with a rapid iik k.i.i In 
-j pet in fill) -four hours The maltose ()('t(inuial(' nulls 
(mth decomposition) at a telatively high tcmpeiaLiiie, ,0,' 
164 At 5 o°- 75° It behaves much like tlic l.u-tose iiiii.ue 

Tusaaha? ide — Raffinose yielded the piodiict 
Ci 8 H,,, 0 , (NOj)„ 

^tanh yields the hexamtrate (C„) by both methods ol mlia- 
tion The product has a high melting and deeomiiosiiig pnmt, 
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VIZ 184°, Lhuioiighly puiificd is tiuiLc stable It is 

noted that a yield ol 157 p ct ol this nitiate w<is ol)LLinc(l, and 
under identical conditions cellulose yielded 170 p ct 

IPooif liom beech wood, gave a tetianiliate (Cjo 

lormula) insoluble in all the usual solvents lor this gioiii) ol 
esters 

The authors point out in coitclusion that the conditions ol 
instability and decomposition ol ihe nitiates ol the inonose- 
tiio&e senes are exactly those noted with the cellulose nitrates 
as dnectly pieparcd and fieed from losidues ol the nilialing 
acids They also lay stiess upon the supeiioi stability ol tlie 
nitrates ol the anhjdrides, especially of the Letoses 


NITRATED CARBOHYDRATES AS FOOD MATERIAL 
rOR MOULDS 

Thomas Bokornv (Chem Zeit , 1896, 20, 9S5 9S6) 

(p 38) Cellulose ti initiate (nitiocellulose) will seive as a 
lood supply for moulds when sus[)Lndcd in distilled watei con- 
taining the lequisite mincial matlei and placed in the daik 
The growth is lapid, and a considciahle ([uantity ol the vege- 
table giowth aecumiilates lound the masses ol cellulose nitiate, 
but no growth is obseived il mmeial mattei is absent Cellu- 
lose itsell cannot act as a lood supply, and it seems piobable 
that if glyceiol is piescnt cellulose nitiate is no longei made 
use ol 

NITRATION OF CELLULOSE, IIYDROCELLUr.OSIC, 
AND OXVCELLULOSE 

Leo Vignon (Compt lend , 1898, 126, 165S-1661) 

(p 38) Repeated treatment of cellulose, hydioeellnlose, 
and oxycellulose with a miMiiie ol sulpluiiic and nitnc acids in 
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large excess, togetbei with successive analyses o( the oniiipomuls 
produced, showed that the final pioduct ol the iuk tion t in u‘- 
sponded, in each case, with the fixation ol f r NO gioiijis hv a 
molecule containing 24 atoim ol caibon On (‘xposuie to an, 
nitroh)drocd]Lilose becomes yellow and deconiiiosc s ; niliO'- 
oxyrellulose is rather moie stable, whilst niLiocelliiinse is un- 
affected The behaviour of these nitio-dcnvativcs with Sc hill's 
reagent, Fehling’s solution, and potash show tliJl all thu‘i* 
possess aldehydic characters, which aie most inailad in ihe 
case of nitro oxycellulose Tfie latter also, wlu'n distilli'd with 
hydrochlonc acid, yields a laigei piopoilion ol liulLii.iliIcIiyde 
than IS obtained fiom nitrocellulose and nitiohydiocelliilose. 

CELLULOSE N ITRATES— EXPLOSIVES, 

(p 38) The uses of the cellulose niLiatts as a lusis 
fui explosives are limited by then fibious chaiactei 'flu* 
conversion of these pioducts into the sliuctUK less homo- 
geneous solid or semi-sohd foim has the efieol ol tonliollmg 
their combustion The use of nUiogl)'ceiin as an agent loi 
this puipose gives the cunous lesult ol the adnuxluio ol two 
high or blasting explosives to pioduce a new explosive callable 
of extended use for military purposes The leading refiu-sen- 
tatives ol this class of propulsive explosives, 01 ‘smokeless 
powders; arc baliistite and cordite, the technology o( whn h will 
be found fully discussed in special manuals ol the siilijcct. 
Since the contribution of these invenuons to the development 
ol cellulose chemistry does not go beyond the Imiad, gem lal 
facts abo\e mentioned, we must lefei the leadei loi tec him al 
details to the manuals in question 

There are, how^ever, other means of ariivmg at sliiic Hiielcss 
cellulose nitrates One ol these has been lecenlly disc losccl, 
and as the results involve chemical and technical points ol 



Esters 4 c; 

novelty, which arc dealt with m a scientific comnuinicatioii, we 
lepioduce the paper in question, vi/ — 


A RE-INVESTIGATION OF THE CELLUJ.OSIC 
Nl'r RATES 

A Lucre and C F Cross (f Soc Chein Tnd , 1900) 

The stailing-point of these investi^^afions was a stud)' of the 
nitiatLS obtained horn the stiucLiiielebs celliilo'^e obLiined Iioin 
the sulphocaibonate (viscose) This cellulose in the lot 111 of 
a fine meal was treated undei identical conditions witli a sample 
of pme cotton cellulose, vu digested foi 2q houis in an acid 
nuxtuie containing in roo paits HNO.,- 24 I-LSO(-7o 
H, 0-6 the piopoition oi acid to cellulose being 60 j- 
Aftcr careful purifkation the products weie analysed with the 
following result 


Fibious nitrate 
Sti lie till lLiss mil ate 


Nitrofieii 

1331 

13 35 


Soluble in 
Ether tIloIioI 
'I 3 P C-t- 

56 " 


Examined by the ‘ heat Lest’ (nl So") and the ‘stability 
test’ (at 135°) they exhibited the usual instability, and in ecjual 
degrees Noi weie the tests affected by exhaustive Lieatment 
with ether, benzene, and alcohol From this it appears thal 
the process of solution as sulphocarbonate and regeneration of 
the cellulose, though it eliminates certain constituents of an 
ordinary bleached cellulose, which might be expected to cause 
instability, has really no effect in this direction It also appeals 
that instability may be due to by-products of tlie esterification 
process derived from the cellulose itself 

The investigation was then extended to liquids having a 
direct solvent action on these higbei nitrates, more especially 
acetone. It was necessaiy, however, to avoid this solvent 
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action pioper, and having obseivcd that diliUion with watei 111 
incieasing piopoitions piodnccd a giaduated biicccssion ol 
physical changes in the fibrous esLn, \vc caiiied out a senes ol 
ticntments with such diluted acetones Quantities of the 
sample (A), puiiiied as described, but still unstable, weic 
treated each with five successive changes of the parliculai 
liquid, altervvaids caiefully treed fioin the acetone and dried at 
4o°C The products, wliicli weie found to be nioie or less 
disintegiated, were then tested by the oidinary heat test, 
stability test, and explosion test, with the lesults shown in the 
table on next page 

In this scries ol tiials the sample ‘A ’ was used in the con- 
dition of pulp, VIZ as Induced by the piocess ot wet-b* ating in a 
Hollander A simiiai senes was carried out with the guncotton 
in the condition in which it was directly obtained horn the eslei 
reaction The lesults weie similai to above, fully confiiininglhc 
progiessive characLei of the stabilisation with increasing pio- 
portions of acetone These lebults prove that washing with the 
diluted acetone not only lendeied the nitiate perfectly' stable, 
but that the product was more stable than that obtained 
by the oidinaiy process of purification, viz long-continued 
boiling and washing in water \Ve shall leveiL to Lius point 
after brielly dealing with the associated phenomenon of struc- 
tural disintegration This begins to be well marked when the 
piopoition of acetone exceeds 80 pet The optimum effect is 
obtained with mixtures of 90 to 93 acetone and 10 to 7 water 
(by volume) In a slightly diluted acetone of such composition, 
the guncotton is mstantly attacked, the action being quite 
different from the gelatinisation which precedes solution in the 
undiluted solvent. The fibrous character disappeais, and the 
product assumes the form of a free, bulky, still opaque mass, 
which rapidl}^ sinks to the bottom of the containing vessel 
The disintegration of the bulk of the nitrate is associated with 
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a ccitain solvent action, and on adding an equal bulk ol water, 
the dissolved nitiate lor the most part is piecipitalcd, at tlio 
same tune that the undissolved but disintegrated and swollen 
product undergoes luithei changes in the diiection ol increase 
of hairiness and density The pioduct being now collected on 
a RItei, freed from acetone by washing witli water and diied, 
i3 a hard and dense powder the fineness of which varies accoid- 
ing to the attendant conditions of treatment With the main 
pioduct in certain cases there is found associated a small pro- 
portion of nitrate retaining a fibrous character, which may lie 
sepaiated by means of a fine sieve On examining such a 
lesidue, we found it to contain only 5 6 p ct N, and as it was 
insoluble in strong acetone, it may be regarded as a low nitrate 
or a mixture o( such with unaltered cellulose Confirming this 
we tound that the product passing through the sieve showed an 
increase of nitrogen to 1343 pet from the 1331 pet in the 
original Tested by the heat test (50 minutes) and stability 
Lest (no fumes after 100 minutes), we found the products to 
have thi^ chaiacteiistics previously noticed. 
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It IS clear, therefoic, thjl this specilically ic[»til.ited a<Ln>n 
oi acetone produces the efhjcts {a) ol di^inLetcialion, and {h) 
stabilisation It remainb to deteiniine whctliei the latu i ell(‘( l 
was due, as might be supposed, to the actual eliininaiion ol a 
compound or group ol compounds piesciU in tin* oiiginai 
nitrate, and to be regarded .is the (effective causi* ol m^tiil nitty 
It IS to be noted first that as ;i result ol the tieatinenl wKli llu- 
diluted acetone and (uiLhei diltiUon altei the s[)( ( du' at tion h 
completed, collecting the disiiuegialed pioclut L on a liltti ami 
washing w’lth waiter, the loss ol w'eiL’lU sustaint‘d amounts to ; 
to 4 pet This loss IS due, theieloie, to pioducis itnn.iimm> 
dissolved in the filtrate — that is to say, in the luiit Ii diliiletl 
acetone These filtrates aie in fact opalescent lioni the pn s» m <• 
of a portion ol nitrate in a colloidal (h> dialed) loiin On dis- 
tilling off the acetone, a piecipuation is dLlerinined I’lu* pu ~ 
cipitates are nitiatcs ol \aiiabJe composition, atitdysis showing 
Irom 9 to t 2 pet ol nitric niliogen '^riie liltialc horn iluso 
precipitates containing only fractional lesidties ol .i( clone still 
shoNvs opalescence On long-continued boding a IuiUki pic- 
upitation IS deteimmed, the liltiales (torn whicdi .ue t Icai It 


was in this final cleai filtrate that the juoduct iissunicd tf^ laiist 
the mslabiLty of the oiigmal nitiate would h jiiescnt 'I’hc 
quantity, howevei, is relatively so small that we have- only htrn 
able to obtain and examine it as lesidue liom cvajHiialion 
to dr 3 nes 3 An exhaustive qualitative examination (‘slablishcd 
a number of negative chaiacteriblics, wulh the . om liision that 
the products were not direct derivatives of caibohydiatcs noi 
aromatic compounds On the other hand the lollowing 
points resulted Although the original diluted accloiu^ cxtia. L 
was neutral to test papers, yet the residue w.is acid in ( harai Icr. 
t contained combined nitric groups, fused below giving 
0 acid vapouis, and afterw^ards burning wuth a smoky tlanu' 
On adding lead acetate to the original clear solution, a wvH- 
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niaikcd piucifiitaiion was doternunecl The lead compouiicK 
ihu^ isolated aie chaiacteiisLic They ha\e bLen obtained in 
VcLiious wa3s and analysed The composition vanes with the 
chaiactcr of the solution in which the lead compound is foimed 
Thus in the opalescent oi milky solutions in which a piopuition 
ot cellulose nitiate is held in solution oi semi-solution b)' the 
acetone still piesent, the lead acetate causes a dense coagulation 
The piecipitates clued and anahsed showed i6-:>o pet PbO 
and 1 1-9 p cl N It is cleai that the cellulose nitrates 
aie associated in these [jrecipitates with the lead salts 
of the acid compounds m question When the lattei aie 
obtained fiom cleai solutions, le in absence of cellulose 
nitiates, they contain 60-63 P 3 5 P N 

(obtained as NO) 

In fuithci confiimalion of the conclusion fiom these lesults, 
VIZ that the nitiocelluloses with no tendency to combine 
with PbO aie associated with acid pioducts 01 by‘-[)ioducts 

01 the estei leacLion combining with the oxide, the lead leagcnt 
was illow'ccl to leact in the piesence of 90 p cl acetone Water 
w'as added, the dismtegiated mass collected, washed wath dilute 
acetic acid, and finally wath w’atei Vaiious estimations ol the 
PbO fixed in this w'ay have given niimbeis vaiying from 2 to 

2 5 p ct Such pioducts are pci fectly stable This particulai 
effect of stabilisation appeals, Iheiefore, to depend upon the 
combination of ceitain acid pioducts picscnt in oidinary nitio- 
celluloses wath metallic oxides In oidci to fuither veiify this 
conclusion, standaid specimens of cellulose nitrates have been 
tieated wath a laige numbei of metallic salts undca vaiying con- 
ditions of action It has been finally established (i) that the 
effects in question are moie particularly dctei mined by tieatment 
wath salts of lead and /me, and (2) that the simplest method of 
treatment is that of boiling the cellulose nitrates wath dilute 
aqueou'^ solutioiib ol saltb of these metals, pieleiably the acetates 

E 
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Tint; following lesulLs mixy bo cilud, obuiinod by boiling i 
pLitibed ‘beivico’ guncoLLon (bainplo C) wiLh a i pci bOluUoi 
of l(‘ad acetate and ol zinc acetale lOspeclively Allci boilin] 
6o minutes the mtrjleb weie washed (lec lioin the solubl* 
metallic salt'^, dned and tested 


- 

EIl u T t it 
nt b(i ' 

IIi-Tt lest 
at 111'" 

Oirginnl saiiiplc C 

ro 


"I icaLul with lead aceiaic 

57 

IS 

,, /me ,, 

91 

^5 


In Lonelusion wc may biicOy lebume ihe main point 
ai lived at in these investigations 

Cdin'ds of nniabihfy of cellulose nilfafes — The lesults o 
OLii c\[)emnents so fai as to the causes ol instability in cellulosi 
nitiates may be summed up as follows — 

(1) Tiaces of fiee nitiating acids, which can only occui ii 
the finished pioducts thiough caielcss mdnulai tiiie, will iin 
doLibtedly caiibc instability, indicated strongly by the oidinai 
heat test at 80*^, and to a less extent liy the heat test at 13 j" 

(2) Othei com[)Ounds exist in luoie intimate assoeiatioi 
with the cellulose nitiates causing instability which cannot b' 
removed by exhaustive washing with either hot 01 cold walei 
by digestion in cold dilute allvaline solutions slk h as sodiiin 
caibonaLe, 01 by extiactmg with ethei, alcohol, bi n/ciie, lKk 
these compounds, however, aie soluble in the stilvents ol highl 
nitiated cellulose such as acetone, acetic etliei, pyiidine, ike 
even when these liquids aic so diluted with walei or othei non 
solvent liquids to such an extent that they have little or m 
solvent action upon the cellulose nitrate itsell These solution 
containing the bodies causing instability arc neutral to tes 
paper, but become acid upon evaporatii^n by heating (Thi 
piobably explains the presence of hee' acid when guncotton 1 
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pun Reel long-continued boiling in water without any neutra- 
lising agent being piesent ) 

(3) The bodies causing instability aie pioducts 01 by- 
pioducts of the original estei icacLion, acid bodies containing 
nilro\y-gioups, but otherwise ol ill-dehned chaiacteiistics 
They combine with the oxides ol zinc 01 lead, giving insoluble 
compounds They aie piecipitated from their solutions in 
diluted acetone upon the addition of soluble salts ol these metals. 

(4) Cellulose nitiates aie rendeied stable either by elimina- 
ting these compounds, 01 by combining them with the oxides 
ol lead 01 zinc uliilst still m association w-ith cellulose nitiates 

(5) Even the most peifectly purified nitiorelluluse will 
slowly decompose with loimation ol unstable acid products by 
boiling for a long time in watei This ellect is miieh moie 
appaient at highei temperatuies 

Dcine Nifu} c/css of noii'fib} out, ceiluhisc nittates can be 
mdustiially pie[iaied (i) by nitiating the amoiphoiis loim^ ol 
cellulose obtained liom its solution as sulphoraibonate (vis<'ose) 
The ( elluloso in this condition leacts with the closest similarity 
to the oMginal libioiis cellulose, the pioducts aie similai m 
eompusition and piopeities, inekicling that ol mstahilit) 

(2) By treating the fibious cellulose nitiates wuth liquid 
solvents ol the high nitrate diluted wuth non-solvent lujuids, and 
more especially water The optimum eflect is a sjiecillc dis- 
mtegiation or brLaking clown ol then (ibious slriiotuie quite 
distinct lioni the gelatmisation whieh jiiei edes solution in the 
undiluted solvent, and occuiimg within naiiow limits of varia- 
tion m the piopoilion of the diluting and non-solvent licjiiid — 
loi industiial svoik the most convenient solution to employ is 
acetone diluted with about 10 p ct of water by volume 

The industiial appUcations of these results are the 
basis ol English patents 5286 (1S98), 18, 868 (i8c;8), 18,233 
(189S), Luck and Cross (this Journal, 1899, 400, 7S7) 

E 2 
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'Thtj sli LicUiicIcss guncotLon picpaiccl as above 
scribed is ol ([iiiLe c\(e[)UoniiI ehaiaclei, and cnlii 
distineL Iroin llie oicliiiiiiy fihioiis iiiUaLe oi llie niliaLe \ 
paled Ijy [)ieeipiiauon lioin aeLual soluiion in an inidilii 
solveiU ^ Liy the [aoeess descnbed, the niLiaLe is oblainccl 
a low (OsLin ihe loini ol a veiy line, dense, sliurLuieless, wl 
powdei ol gieat piniLy and sUd)iliLy, eiUirely fiee (lom 
nie( haniCiil inipuiUies 'Fhe elnninalion ol these incehani 
inil)Liiili< s, and also to *1 voiygieal exleiU ol eolouied coinpoui 
contained in the fibioiis niliate, makes the product also use 
in the iiianiilactiiie ol telkiloids, ailificial silk, (S.c , whilst 
veiy dense foiin gives it a gieat advantage ovei oidinary lihic 
guncotton loi use in shells and toipcdoes, and loi the niai 
facture ol gelatinised giinpowdeis, c^c It can he compress 
with ease into haicl masses, and e\i)ei iinenls aie iii [)iogi 
w'lth a view of piodiuing (lom it, m adnii'ctine with ‘ 
taming ’ ingiedieiUs, a militaiv explosive nianulacLiiiLd 
means ol oiclmai y blai k gimpowdei maehmeiy iiiu! [iiocess 

lifanujaLltDC of I Jwwdv? — The (ael that the fibic 
sLiiicliiie ol ordinaiy guncotton oi uthci i (.llulose iiitnUe can 
completely oi [laitially desLio)ed hy tieatnicnt w'lLh dilul 
acetone and wnlhout attenclaiU solution, constitutes a process 
value loi the manulacUiie ol sjjoitmg pow'dei having a base 
cellulose nitiate of any degiee ol mtiation I’he (ollow'ing 
description ol the luiclemng piocess 

'Soitgiams' aie manulaeturc'd (rom oidmaiy guncotton 
othei cellulose nitiate eitliei wholly oi m combination wi 
other ingiedients, the piocess em[)Ioyocl being the usual o 
ol icvolvmg m a dium m the damp state and silting oul t 
giams of suitable si/e after diying. These giains are tin 
treated with diluted acetone, the degiee of dilution beu 

’With these pioducls it is easy to observe that they have a clefin 
fusion point 5°-io° below the tempeiatine of explosion 
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fiKed accoiding to tho haidncsb and bulk of Lho finished giain 
It IS desired to pioduce (J Sor Chem Ind , 1899, 7 ^ 7 ) 
Owing to the wide limits of dilulion and corresponding eflert-, 
the piocess allows ol the pioduction ol eithei a ‘ bulk ’ or a 
‘ condensed ' powdei 

We pielei to use about fiM lities ol the litjuid to each one 
kilo of giain operated upon, as this c[uantiLy allows o( the gums 
being lieely suspended in the lupiid upon stirring The gums 
aie iiin into the lK[Liid, whu h is tlien preferably heated to the 
boilmg-pomt lor a lew minutLS whilst the whole is gently 
stilled Undei this tieatmeiU the gums assume a moie 01 less 
lOLincled gelatinous condition areoidmg to the stienglh ol the 
liquid Thire is, however, no solution ol the guncotton and 
practicall) no tendency ol the gums to cohere Each gram, 
howevei, is acted u[)on pcifectly ctjually After 

a few minutes’ tiealment, walci is gudually added, wlien the 
gums lapidly haiden The} aie then heed tiom acetone and 
ceilam impurities by washing with water, heating, and diying 
The process is ut coinse carrii^d out m a vessel provided witli 
any means loi gentle sliumg and heating, and with an outlet 
loi caiiying of! tlie volatilised soIvimu which isentiiely recovcied 
by condensation, the gums [uiling with the acetone with case 

Stain! nntfi (citidost /iihaies — The piocess is of especial 
value in lendeimg stable and ineit the traces o( unstable 
compounds which alwa3's rem un m cellulose nitrate alter the 
ordmaiy boiling and washing piocess It is ol gieatesL value 
in the miinufartuie ol collodion cotton used lor iIk* [)ieiuution 
ol gLlatmoiis blasting explosives and all e\[)losives cijmposcd 
ol nitioglycciin and cellulose niLiates Such mixtuics sei m 
peciiliaily liable to decomposUion il the < ellulose niiiate is not 
of exceptional stability (J Soc Chem Ind , 1899, 787) 
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l^Ml'LCn CIMLULOSE POUR LA FABRIC 

'nON \)K FIT.S liRlLLAN'l'b IMITANT LA SOU 

K Pkonn!' R' r ( T ) (Rl'v^ Mat ("ol , 1900, ScplL'inhui, 267 

V USE OF CELLULOSE IN THE IVI ANUFACTURE OF IIVI 
TIONS OF SILK (LUSTRA-CELLULOSE) 

(p jc;) Jutj otlintiou — "I’Iil* [)i()hltMn ol s[)inMing a « 
tiiiiiinis tluiMflol (c'lliilosi hits K‘( cive'd in lati 1 ycais sc\ 
^oliilioiis M i‘( li.inK ally all icsolvc thcinsLlvus iiUu 
pii p.ii.iin >n ol <i sii IK luu k ss (iltiMccl solution ol ( (jlliilost 
a (iIlii!os(‘ (Ion v.'Lli\ i.‘, .iiifi Iok inj; Lhiouj^h ca[)illai3' oul 
into sonu' nudiiim w'hu li cillua idisoibs 01 dccuniposos 
soh( III 'I’lu aiilhoi iiotLs hoK ihaL the liiKiicss and I 
I'UMl c\lLnL tin soilness o! iho piocliuL clojicnds Li[)on 
dinionsions ol Lhi (upillaiy onluo and conoonUaLKin 
iho soliiHoM 'Vhc Icdinual idea nnolvod in the s[}mi 
ol aililKiid liliKS IS an old one Ke.aunuii (2) (oiorasl 
possihdity, Aiidoiiiais ol Laiisaniu' Look a ijatiiU as eail 
(.0 liansloi niin|^ nili oc (‘lliilose into line lilami 

\vhi( h lu‘ (<dl(d ‘ailifuial silk ’ 'The ide.i look [luulKid sli 
only wiuMi iLtanii to he iise'd in LonnetLion with (ilanu'iUs 
iiK and(‘si'e nl laniii)s Tn Ihis ( onnet'Lion we may mention 
names ol tin piitenlee‘S — Swinhiiine (/fj), (aookes, ^VesL()n 
Swan (h), and Wynne' and howell (7) 'I’hese inven 
piepaied I lie way loi Ohai donnet’s woi k, \\hi( h has hevn follow 
sime iS.SiS wiLh (ontinually ineieMsini^ sik ( ess 

At this date the liisiia-(vlluloses known may he divi< 
into loiii ('lasse's 

1 ‘ AiLiIk lal silks ’ ohlained (loin the mliO(elliilose's 

2 M aislia-('eiliiiose ’ made liom the solution ol (elliil 
m ( iipiammoinuni 

3 ‘ 1 Aistia-rellulosc ’ prepared fioin Ihe solution of cellul 
jnehloiideol /me, 
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4 ‘ Viscose silks/ by the decomposition of siilphocaibon.itc 
of cellulo't.e ((/loss and Bevan) 

Group i The eaily liisloiy of the Chaidonnct picx ess is 
discussed and some incidental cau^^es of the eailiei lai lines aie 
dealt with 'Fhe piocess having been desciiLied in detail in so 
many publications the leadei is lefeiied to these loi details 
[See Bibliogiaphy, (r) and (2), (3) and (.{)] The deniLialing 
tieatiuent was introduced in the peiiod 1S88-90 and of eouise 
altogether changed the piospects o( the indiistiy , not only does 
It lemove the high inflaniinahility, hut adds consideiaLily to 
softness, kistie, and geneial textile ([tiality In Taljk i will 
be found some im[joilant constants for the nitiof'ellulosL lihie, 
also the fibie atlei denitialion and the compaiative constants 
foi natuial silk 

Tabll I 
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Teiini. ily 
(Ernininc'i) 

r I istiLiiv 
('"'/n dong ilioii) 

NitiocLlluIoLse accoicling to Chaidonnct 



Geiman Patent No t>t,5gg 

ISO 


The same at Lei deniLi.Uion 

1 ro 

S 

DeniLiaied fibie moistened uMlli vvatci 

25 



Nitrocellulose Bronnci I’s Gci man I\aLc‘nt 



No 93,oog 

125 

2S 

The same altei clem Li a Lion (cliy) 

1 15 

1 s 

The same aftci cleniLiation (welted) 

3 -^ 


Natiiia! silk 

300 

iS 


1 Tenacity is the weight 111 gi amines ief[miecl to hicak the Line. id 

2 Elasticity the elongation pci ceiu at hicaking 

The numbers aio taken foi Lhieadof ion dcmci s ( 1 50 mcli cs ol 00s 
giainines= r deniei) rtmiisL be noted ih.u accoi cling to lIil coiuciUi .Uion 
ol the soliiiion and vaiiations in the pincess oi deniii.iLion ihe coiiHLants loi 
the yai n aic siib|ecL to vci}" considi lable vai i.uioii 

In legaid to the maiuikLclure a luimhei ol viiy seiioiis 
rlihirulties have been suimounled h'lisL, mstcsLil ol diying the 
nitiated cellulose, which often led to files, iVi , it was found 
bettei to lake it moist liom the (enlnliigal mat bine, 111 wln< h 
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(ondilion U is cIissoIvlcI (5) It awis nc\L lound LhaL \vi 
ihc c oiu t nliiitsd coll( ^diun Lhia liMcacl uould be spun cbu 
iiKo the *Lii, tind the usu ol waLca as a pincipUanL WiLs lIi 
iIvdkK d 

With le^naid to clcnitiaLion which is holh n deluaLc ai 
dis il;u I able ojicialuin none ol the agents lec omnKMickd 
siilisiiuiu* LIk sul[)li)'ditLles have pioved available Ol the 
l!u aiillau nn nlions le'iions eidoiide (6), leiious thloiide 
a 1 ( tiliol (7), loiina Ide'hyde (S), siilphocai honatis d’he diDciei 
siilpliydiaLe's (<;) liavc veiy dilloicnl c fleets 1 he (alciui 
( onipoiind Uiuls to haideai and weaken die thiead "rii 
ammonia (oiiqioiind jeciiines gieat CiUe and is costly d'li 
luagiiisimn compound woiks lapidly and gives the slionge^ 
lliK.ul Investigations liave established the following pom 
In [)ia<li(< u is not neiessaiy to combine the saponification c 
(ilhilose ( stei with complete' leduc'lion of the niliic acn 
split ol) 'rile lattei lecjinu s eiglil molei uh s ol hyeliogei 
siil[>huh‘ per one mulee tile tetniniti ocedlulose , hut with [lie 
(aulions foui molecules sulih c It is \ecll known that tlv 
(lemti.ilion is iK'ai ly < om[ih'tc, traci'S only ol nitiK giou[) 
siiivivmg 'I'lieii ie.L( tioiis with clipheiiyLimine .illow a ( e'llaii 
i(l( nlifu .iLion ol .iiLilu'ial silks ol tins class Vaiions olhei 
mve iitois, t g Dll Viviei (ro), C'.idoicl (ii), Ll'Iiiki (12) 
h.ivc' .ilU mj>l( (1 the' addition of othei substances to modily the 
diieacL '^rhesc'haie all faik'd Ja'linei, who jH'isisied in his 
line slig'alioiis, <ui(l with suca'i'ss, only attained this success, 
howevc I, hy Ic‘iiving out .ill such extiaiieoiis mattcis F (lima 
wodvs with 10 pet solutions, (IhaidoniR't has c oiituuially 
aimed al liighei c'onc i ntmtion u[i to 20 p.cH I.eliiiei iias been 
abk vi'iy mueb to lednce his piessiues of ejection in eon- 
.se<|U(nee‘, Ohaidonnet has had to ineicase u[) lo piessuie s of 
fjo k. pel cm and highei. 'The lattei involves veiy costly 
ehsliibuliiig tLjipai.ittis heliiu'i made lu \t e eaisiekuahle advanc (' 
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by the clibcoveiy of ihe fact that the addition of sulpiuiric acid 
to the collodion caused inciease ol fluidity (13), uhich Lchnei 
attiibutes to molecular change Chaidonnet lound bimilai 
lesiilts fioin the addition of aldeliyde and olhei leagents (r^), 
but not such as to be em[jlo)ed foi the moie conceiUiated 
collodions The authoi ne\t lelers to his discoveiiLS (15) that 
tilcoholic solutions ol a luimbei of substances, oiganic and 
inoiganic, fieely dissolve the lowei cellulose nitrates The 
most satisfacloiy of these substances is chloride of calcium (16) 
It IS noted that acetate ol ammonia causes lapid changes in 
the solution, which appeal to be due to a speeies of hydiolysis 
The le^Diilt is suHleicntly remaikable to call foi further investiga- 
tion The chlonde of calcium, it is thought possible, pioduces 
a diiect combination of the alcohol with a leaelive group of the 
nitrocellulose The Huidily of this solution using one mol 
CaClj pel I niol tetianiliate (17) 1 caches a ma\iinum in hall 
an hoiii’s heating at 6o°-70°C The fluidity is increased by 
stalling liom a cotton which has been pieviously nierceiised 
Altei niliation theie is no objection to a chloiine bleach Chai- 
donnet has lound on the othei hand that in bleaching before 
nitiaiion lliL-ie is a los^ of s[)mn!ng (jULility in the collodion The 
tiLithor consideis that the new collodion can he used entirely in 
place ol the oidmaiy Lthei-alcohol eolloclion Wuh legaid to 
the pioperlies of the deniirated prodiK ts they (I'v all basK 
(oloLiis without nujidant and may he icgauied as ovycelhiluse 
Iheieloic The density ol the thieacl is lioin r 5 to i 55 The 
thiead ol TOO d( nii-rs sliow^ ti mean bieakmg sLiain ol s 20 
gianuiie^ witli tin elastic ily ol <S-i2 pel 'Hk' caidinal deleel 
ol these fibies i-i tlKU pi<)[)(‘ity ol combination with WtiLei 
ManyaLLempls have been m.tde to confci waLei-iesisttUice ( 1 8), 
but without sue eess vStiehk'iic'i L has pioposed the addition of 
foimaldeliydo (rc^), luiL Lins is without lesiilL (20) In lefeience 
to these effect-, ol h)diation, the' aiilhoi has made obseivations 
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on cotton thiead, of which the following table represents 
the numeiical lebults 

BiuiKing Strain 
Mem of 20 L'vperimenLs 


Skein of bleached cotton witliouL IteatmcnL 825 

Skein o( blenched cotton \Mthuiit Liea linen L, but wetted q^2 
Ditto aftci conveision into Iiexanurnte, diy 8^4 

The above, wetted 828 

The cotton denitiated honi above, clij 529 

T lie cotton demtinted as above and wetted 20fi 


The aiithoi considers that othei patents which ha\e been 
taken foi spinning mtiucellulobe aie of little piaotical account 
(2 r) and (22) The sainc conclLision also a[)plies to the piocesb 
ol Lii?iglia}i\, who pioposes to spin bohitions ol cellulose in 
sulj^huric acid (23) (24) and inixtuies of sulphunc acid and 
phosphoric acid 

Group 2 Lusfia-iellulosc — Thread piepaied by spinning 
soluLions of cellulose in cuprainmoniuin 

This pioduct IS made by the Vereinigle Glanzstoff-Fabiikon, 
Aachen, accoiding to a beiics of patents undei the names of 
H Pauly, M Fiemeiy and Uiban, Consoitunn mulhousicn 
pour la fabiication de His brillants, E liionneiL, and E 
Bionnert and Fiemeiy and Uiban (t) The fust patent in this 
direction was taken by Despeissis in 1S90 (2) It appears this 
inventoi died shoitly altei taking the patent (3) The niattei 
was later developed by Pauly (4) es[)ecially in oven onnng 
the difficulty of prepanng a solution of sufficient coneentiation 
(It IS to be noted that Pauly’s patents lesL upon a veiy slendei 
foundation, being anticipated in eveiy essential detail by tlui 
picvious patent of Despeissis) Foi tins veiy gieat caie is 
lequired, especially, first, the ('onduion o( low Leinpeiatuie, and, 
secondly, a regulated pioportion of coppei iind ammonia to 
cellulose The solution takes place moie lapully if the cel- 
lulose has been pieviously oxidised Such cellulose gives an 
8 p ct solution, and the thicad obtained has tlie ehaiactei of an 
oxy-cellulose, specially seen in its dyeing pioperties The best 
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results are obtained, iL appeals, by the piehininary mei censing 
Liealment and placing the alkali cellulose in contact with coppci 
and ammonia (All ledgents employed in molecular propoi- 
tions ) The authoi notes that the so-tailed hydiocellulose 
(Guard) (5) is almost insoluble in ciipiammonium, as is slaich 
It lb lendered soluble by alkali lieatment 

Group 3 Litsint-tcllnloi^c piepaied by spinning a solution 
o{ cellulose in concentialed chloiide of /me 

This solution has been known loi a long time and used 
foi making filaments for uk andeseent lamps Tlie cellulose 
thieads, howevei, ha\G wiy little tenacity Thih is no doubt 
clue to the conditions necessaiy (01 foimmg the solution, the 
prolonged digestion causing [loweiful hydiol)sis (i) Neithci 
the piocess ot \\^}nneand Powell (2) noi that ol Dicapei and 
Tompkins (3), who have endeavouied to bung the mattei to 
a piactieal issue, aie calculated to pioduce a thiead taking a 
place as a textile The aulhoi has desciibod in his Amoiiran 
patent (.j) a method of eriecting the solution m the cold, vi? 
again by fust nieieeiising the cellulose and washing away the 
caustic soda This product dissolves in the cold and the 
solution lemains unaUeied ifkeiitat low tempeiatuie Expcii- 
ments aie being continued with these modifications of the 
piocess, and the autlioi anticipates successful results Tlie 
modifications having the effect of maintaining the high mole- 
cular weight of the cellulose, it would appeal that these 
investigations confiim the theoiy ol Cioss and lie van that the 
tenacity ot a film 01 Lhiead of sLi uetuicless legeneiated 
cellulose is duectly piopoitional to the moleculai weight of the 
cellulose, 1 e to its degiee ol moleculai aggiegation (5) 

Group 4 ‘Viscose’ silks obtained by spinning solutions 
of xanthate of cellulose 

In 1S92, Cross and Bevan patented the prepaiation of a 
new and cuuous compound of cellulose, the thio-caibonate (r) 
(2) (3) Gical hopes weic based upon tins product at the 
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time of Us disco veiy IL was expected to yield a consideiable 
indubtual and financial profit and also to contiibute to the 
scientific study of cellulose The latei patentb oI C H Steam 

(4) desciibc the appluation ol viscose to the spinning ol 
aitilicial sillc The viscose is piO|LcLecl into solutions ol chloride 
of iiminoniLim and washed in a sticcession ol saline solutions to 
lemove the lesidual stilphui impiiiUies ''I’hc authoi lemarks 
that though it has a ceitain iiUeiest to have succeeded in 
niaking a Ihiead from this compound and thus adding another 
to the {iioeessob existing foi this pui[H')')C, he is not ol opinion 
that It shows any advance on the lustra-celliilose (2) and (3) He 
also consideis that the bisulphide ol caihon, w'hich must he le- 
gaidcd as a noxious compound, is a seiious hai to the industiial 
use of the piocess, and lor economic w'oik he consideis that the 
legcneiation of ammonia fiom the piecipitating iuiuors is 
neccssaiyand would be as ob)ectionable as the denitialion baths 
in the collodion piocess The final pioduct not being on the 
market he does not pionounce a finally iinlavouiable opinion 

The authoi and the Veieinigte (ilan/stoff-Fabiiken niter 
long investigation have decided to make nothing but the 
lustra-celliilose (2) and (3) A new^ factoiy at Niedei morscli- 
w^eiler, neai Mulhouse, is projected loi this last pioduction 
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Artificial Silk — Lustra-cellulose. 

C F Cross and E J Bevan (J hJoc Choin Iiul , iiS(;6, p 7j 

The object ol this paper is mainly to (ouep (iiuent sl.ile 
ments as to the artificial ui 'cellulose silks' hung t\plosi\i 
or highly inflammable 1895, 720) A sptiimuiof the 

‘Lehner’ silk was louncl to letain only o 19 pd lotal iiiliogon, 
showing that the denitialion is stilfiLiently i ompli le to dispusi' 
of any suggestion of high inflammahilit) 

The product yielded tiaces only o( liirlimil, on lioiling mill 
a I p ct solution of sodium hydiate, thi loss of w.-ight w.is 
914 pet , but the solution had no lediiiing ailioii on 
Fehhng's solution The piocluct in denitiatioii had llumloii* 
levertcd completely to a cellulose (bydiale), no o\y- diuiviilivt 
beuig present 

The authors enter a piotest against the tenu 'aiiiiid.il 
silk’ as applied to these pioducts, and suggest ‘ liistia-c'ellu- 
lose ’ 
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DIE KUNSTLTCHE SEIDE— IMRE HERSTELLUNG, 
EIGENSCHAFTEN UND VERWENDUNG 

Carl Suvern, Berlin, 1900, f Spiin^^ei 

ARTIFICIAL SILK—ITS PRODUCTION, PROPERTIES, AND 
APPLICATIONS. 

This woik of some 130 i)ciges is dn impuitanL monogia[)li 
on Lhe subject of the piepardlioni ol aitificial cellulose thieacls 
— so lar as the technical eleinenls ol the pioblems involved aie 
discussed and disclosed in lhe patent liteiatiiie 'The fust 
section, in fact, consists almost exclusively o( the seveial patent 
specilkations in chronological oidei and langed iindci the 
sub-sections (<i:) The Spinning ol Nitioccllulose (< ollodion) , 
(li) The Spinning of other Solutions ol Cellulose, (r) The 
Spinning of Solutions of the Nitiogenoiis Colloids 

In the second section lhe aulhoi deals with thi physical 
and chemical piopoitions of the aiLilicial tliiuads 

Chiifdonnet ^ silk' is slated to have a mean diamctei ol 
35/^, but with consideiable vaiialions liom the mean m the indi- 
vidual fibres, ecjually wide vaiiations in (oim aie observed in 
cioss-section The general foim is elli[)tieal, but the sin (ace is 
maiked by deep sLiia2, and the cioss-sccLion is theieloie ol ii- 
regulai outline This is due to iiicgulai conditions ol evapoia- 
tion ol the solvents, the thiead being ‘spun’ into the an liom 
cylindiical orifices ol icgulated dimensions Chardonnet states 
that when the collodion is spun into alcohol the lesuliant 
thiead is a pcifect cylindei (Coni[)t lend 1889, 108, 962) 
The strength ol the fibre is vaiioiisly staled at from 50-80 [) it. 
that of ‘boiled ofl ’ China tram, the tine elasticity is /1-5 
pet, the elongation under the bieakmg sLiain 15-17 pet 
The sp gr is i 49, / 3-5 p ct in excess ol boiled off silk 

Lehnet ' si/k' exhibits the closest similaiity to the Chat- 
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donniJt product In cioss-secLion it is seen to I’lu more 
in outline, and a louncl, pscudo-tubulai form pievails, due t( 
the condtlions ot shunkage and collapse ol the fibre in paitini 
with the solvents, and in then deh3'diating The constants loi 
‘ breaking stiain,’ both in the original and moistened condition 
lot elasticity, &c , are closely appioxiinate to those loi the 
Chaidonnet pioduct 

Pauly ’ — The form of the ultimate fibres is much mon. 

regulai and the contoui of the cioss-section is smooth The 
product shows moie resistance to moistuie and to alkaline 
solutions 

VisLOse rcfeired to in teims of a communication 

appealing in ‘ Papiei-Zeilung,’ 1898, 2416 

In the above sLctioii the following public t Lions aic lefeired to 
Chaidonnet, ‘ Compt lend 1887, 105, goo, and 1889, 108, g6j , 

vSiIbeimann, ‘Die vSeide,’ 1897, v 2, 1^13, Ilei/og, ‘ Fai her Zcitiing,’ 
1894/5, ^9-50 7 ThifcJe, ibid 1897, 133, O bchiLSingei , ‘ Papici- 

Zeitiing,’ iSg5, 157S-S1, t6io 12 

Aifio?i of Rcagenfii upon Nafu}al and A) fifuial Silks. 

1 Potasisium hydrate in solution of maximum conccntia- 
tion dissolves the silks propei, (a) China silk on slight warm- 
ing, (h) Tiibsah silk on boiling The cellulose ‘silks’ show 
swelling with discolouiation, but the hbious chaiactei is not 
destioyed even on boiling 

2 Potas:^iuni hyd?ate 40 pet China silk dissolves com- 
pletely at 65''-S5'^ , Tussah silk swells consideiably at 75° and 
dissolves at ioo°-r2o” The cellulose ‘silks’ aic attacked 
with discolouration , at 140” (boiling-point of the solution) there 
13 progressive solvent action, but the action is incomplete 
The Pauly product is most lesistant 

3 Zinc chloride, 40 pet. solution Both the natuial silks 
and luslra-celluloses are attacked at 100'^, and on raising the 
temperature the further actions are as follows China silk is 
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cuinpletely dissoh^ed al iTo-r2o°, Tussah silk at 130-135", 
the rollodioii piuducts al 140-1^15"’, the Pauly piodiicL was 
again most resibtant, dissulving at i<So° 

4 Alkaline ciipiic oxide (glycLiin) solulion was pupaicd 
by dissolving 10 grs ol the sulphale in 100 cc watei, adding 
5 grs glyceiin and 10 cc of 40 pet KOH In ihis soluLinn 
the China silk dissolv("d al ihe ordinaiy lempeiatiiie , Tussah 
silk and the lusLia cellLiloses weie not appieciably adcLlcd 

5 Cupianimoninin solution was pK[)ared by dissolving 
the piecipitaled cupiic hydiale in 2i\ pci ammonia In this 
leageiU also the China silk dissolved, and the 'Tiibsah silk 
as well as the Uislta-celliiloses undeiwent no appieciable 
change 

6 An ammoniatal solution of nickel oxide was picpaud 
by dissolving the precipitated hydiated OMrle in concLiUiatcd 
ammonia The China silk was dissolved by this leagent , 
Tussah si’k and the kistra-celluloses enliiely lesisted its aclion 

7 Feliltng s solution is a solvent of ihe natuial silks, hut is 
without action on the lustra celluloses 

8 Chiomii acid — 20 pet CiOj — solution dissolves both 
the natuial silks and the lustia-celluloses at the boiling tem- 
peiatuie of the solution 

9 Milton s leagent, at the boiling solution, colouis the 
natural silks violet the lustia-celluloses give no leaction 

10 Concentrated mine acid attacks the natiiial silks 
powerfully ui the cold , the lu^tia-celluloses dissolve on heating 

11 Iodine solution (I in KI) colouis the China silk a 
deep brown, Tussah a pale biown, the celluloses lioiu 
collodion are coloured at fust blown, then blue The I'^atily 
pioduct, on the othei hand, does not leacL 

1 2 Diplienylamine sutphate — A solution of the base in coii- 
cciUrated sulphuric acid colouis the natuial silks a blown, 
the collodion ‘silks’ give a stiong blue leaction due to the 

i' 
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presence ol lebidual nitro- gioups The Pauly product is not 
atfected 

13 Bri/tin sifl/jlui/e in piesence of conceiUiatcd siilphunc 
acid colours the natiiial silks only slightly (blown) , the 
collodion ^silks’ give a strong rod colnuiaLion The Pauly 
pioduct again is without leaction 

14 IVafe/ — The natui il silks do not solLen in the mouth 
as do the lustra-celliiloses 

15 JVa/e/ of Londifio?! was detei mined by diymg at 
100°, the following peicentagcs lesulted (^7) The percen- 
tages ol watei [il) taken up Irom the atmospheie altei loity- 
three houis’ exposuie weie 



(^0 


China (raw) sill. 

7 97 

22j 

Tiibsah silk 

8 26 

5 00 

L US tra-cellu loses 

Chaidonnut (Besan(;on) 

10 37 

5O1 

,, bpreitenbach 

II 17 

5 77 

Lthnei 

10 71 

5 97 

Pauly 

10 0 [ 

691 


16 Bchaviou} on heating at 200'^ — /kllei two hours’ heat- 
ing at this temperature the following changes were noted 

China silk Much cliscolouieci (hi own) 

Tussali silk Scaicely aMeciccl 

Lustia-celluloses 

Chardonnet f Converted into a blue-black cliaicoaJ, letaining the 
Lehner I foim ol the fibies 

„ , j A blight yellow-brown colouiation, without cai- 

1 bon.sauon. 

17 The /osses of iv eight accompanying these changes and 
calculated per 100 parts of fibie dried at roo° were 


China silk 
Tussah silk 


3 iS 
2 95 
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LusUa-celluloses 

Chaidonnet 

Leliner 

Pauly 

18 Liofo^anii ion\tititenf% — Determinations of the total ash 
gave (01 the first live ol the above, numbeis vaiying from i o to 
i 7 p ct The only noLewoi thy point in the compari'^on was 
the exceptionally small ash ol the Riuly pioduct, vi/ o 09b p cL 

19 Total nit)ogefi — The natuial silks contain the 16-17 
pet N chaiacterisLic o( the proteicls The lustra-cclluloses 
contain 005-0 15 pet N which m those spun liom collodion 
IS present in the foim of niLiic gioups 

The points of chemical difleientiation which are established 
by the above schenie ol compaiative investigation aie summed 
up in tabulai (orm 

Methods of dyeing — The lustia-celluloscs aie biielly dis- 
cussed The speci fu relationship ol these forms of cellulose 
to the colouring niatteisare in the main those of cotton, but 
they manliest in the dye-bath the somewhat intensilied 
attraction which characteuses mei censed cotton, or mote 
generally the cellulose hydrates 

Indust nal a^ftications ol the lustia-celluloses aie biiefly 
noticed in the concluding section ol the book 


33 70 
j6 56 

I 61 


UEBER CELLULOSE 

G Bumckc und R VVoerr ensfein (Berl Ber , 1899, 2493) 

(p 54) Theoretical Piefate — The purpose of these inves- 
tigations is the closet characterisation of the products known 
as ‘ oxycellulose ’ and ‘ hydiacelltilose,’ which arc empirical 

aggregates obtained b) various pioccsses ol oxidLition and 

F 2 
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hydiolysis, llu'si' pTOCcssus cU't cniK'iincnLly in Ihc piodii 
o( ihc nxyt t llulosi's '!'lu‘ .ution o( liydio^cn [iciomcIc 
s[)i‘('Mliy (1 An ovy( lIUiIosc' usulLcd posse 

slioiij^ly in.uKid dklrhydu ( hiiuu Lcrishcs 'The am 

(Oinmil ihrinsoKi ^ lo an l \[) ltinati()n ol this paiacle 
lesiilt, le lh<‘ pioiliK linn ol a body o( slionuly ‘ icdiic 
pi(il>ulus 1)^ llu .!( lion ol an oxidisini^ a^eiu u[)on the 
c(lluIos( iuoIkiiK (‘’.ij^l^upaU ) as diK‘ to the a< 
ol iIk [)i'io\ido lollowini^ Wiiiski (liei 22 , i 1 s), who sum 
(.‘\.[)lain( d llu* piodiK'tion ol uducing su^ais lioin (ane s 
liy llu <u lion ol tlu* pi io\k1u‘ 

'flu prodiK'l in ([ueslion is at'(*()iclini»ly icimcd hyi 
(cHuIosi. I!y iheai'Lion ol alkalis Ihis is lusolved into 
hodii’s olahoholK (( (‘ilulosL*) and ni itl (‘ at'id cclkiloso ’) clu 
Lciistic sii s[)ri ti\^ ly 'Tlu LitUi in drying lusscs into a lad 
'Idu* and inoduil is nlso ohtainid lioin (olliilosc hy Ihc a( 
of alkaline lyi* (boiling p d NaOlI) and by soliiLioi 
Scbwi*i/(‘i ’s lo.igi'iit 

Tl IS (onsuloiod piohablc Ibat tlui (vlliilosc nitrates 
liytluxu llnlose donvalivi's, and e\i>c) iinontal ovidciu c in la^ 
of this {'oiu liision IS siijiplk'd by iho ii‘siiUs o( ‘ niLialing ' 
oollnlosc's and tluii ()\y- and hydro- douvalives Idea 
products wi‘u* oblaincd 

E^/K^umcntal uivc\ti^\\aiion\ — ''Idle (dtci pa])ci employe 
‘original relliilose/ giving the following niinibcis on analy 

C 4/1 ^6 4'1 5S *14 56 

H 639 fi*3t 646 642 

was exposed to the action of puie distilled Ih>Oyat 4-601 
stiength, at oulinary temperatuius until disintegrated a le 
requiring horn nineU'cn Lo lluity days The senes ol piodi 
gave the following analytu'al results 

C 43 Gi 43 Gi 43 4G 43*89 440 4387 4392 43 Si 

n 6*00 6*29 C 28 (5 26 ^ 13 6*27 G 24 6 27 
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lesuks lying between the lequiieinenls ol the [oiinuLe 
5 ^^20 and b C^HjoGj, I'bO 

Hydrazones wcie obtained with i 7-1 8 pet N Tieated with 
caustic soda solution the hydrazones wei(3 dis->oh'ed in part 
on leprccipiLation a bydia/one ol iinalteied composition was 
obtained The oiiginal pioduct shows thcicloie a uniloim 
distribution of the leactive CO- gioiqis 

The hydialcclluloso boiled with Fehling’s solution reduced 
-jb ol the amount required foi an equal weight ol glucose 

Digested with caustic soda solution it yielded 33 p cL of 
its weight ol the soluble ‘acid cellulose’ This j)rodurl was 
pun Red and analysed with the following icsult C 43 35 
II 65 Foi the direct production of the ‘acid’ deiivative, 
cellulose was boiled with successive quantities of 30 p ct NaOM 
until (iii>solved It leqiiued eight treatments of one houi’s duia- 
tion On adding sulphiinc acid to the solutions the piodnct 
was piecipitated Yield 40 p ct Analyses 

C |3« 13 « 13 7 

II 6 a 62 63 

The cellulose icprecipitated liom solution in Schwei/er’s 
reagent gave similai analytical results 

C .|3 9 .13 « 4.1 o 

1 1 6 5 63 64 

Convosion into niliaies — The onginal cellulose, hydral- and 
acid cellulose were each tieated with 10 times then weight ol 
1IN0,{ ol I 48 sp gi and heated at 85° until the solution lost 
Its initial viscosity 

The products were piecipitated by w'atei and punfied by 
solution in acetone from which tw'O Iractions were recovered, 
the one being relatively insoluble in ethyl alcohol The 
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v.inous Mitiak's fioni lIk several oiignul products proved to 
ol almost idootKal (omposition, 

0 r-: H I j N s S 

With it moleeulai weight ap[)io\mialLly 1350 The concliisi 
IS that llu SL‘ piociiK ts are all deiivativcs o( a Miydialcellulo^ 

0 (:,.ii,oO,irp 

KORM A'riON Oh !• URl-URALUEH YDE FROM CELL 
LOSI-:, OKVC'ELLULOSI-:, AND HVDROCELLULOSI' 

Ily Li'O Vk.non (C\)m[)t leud , 1898, 126, 1355-1358) 

(p 5*1) IIy(lro(v]hiI()se, o\ycelIuIose, and ‘ leduccd ’ cel 
lose, the last named being appaiently identical with hydiocell 
lose, weie obtained by heating caieliilly puiified cotton wool ( 
grams) lu WtUei (j,ooo (’ e ), with (i) 65 c c of liydrochloiic ac 
(i 2 si)gi ), {2) ^5 0 0 ol hydioch lone acid and 80 giamsofp 
lassiLim (hloi.ilc, (3) 65 ( ( ol hydiochloiic acid and 50 grai 

01 stannous chloride Ibom these and some othci substanc* 
the lollowing pen entage* yields ol liirluialdehyde weie obtaine< 
Ilydiot ellnlost', o <85.1 , oxycelliilose, 2 [13, reduced cellulo' 
0860, st*uoh, otSoo, bleached cotton, i Soo , oxycellulo'^ 
pupaud by means ol cluomic acid, 3500 Two specime 
ol ovyt'elliilose weie piepaied l)y treating cotton wool wi 
h^dnxhiont a( id and [lolassuim chloiate (A), and wi 
SLilphiiiic add and iiotassiuin dichioniate ( 13 ), and 25 gian 
ol each iiiodiut digested with acpieous potash Of tl 
prodiK't A, \C) 20 giams were insoluble in potash, 245 giaii 
were |)iecij)itated on neutialisation of the alkaline solution, ai 
h 35 giains lemainecl in solution, whilst B yielded ti 16 gran 
ol insoluble matter, 1*42 grams were precipitated by acid, an 
12 '1 2 gianis lemained in solution The peiceiilage yields < 
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(urliiialdehydc obUiincd fiom these fiacUonb were as follows 
A, insoluble, 086, piecipiLiLed, 435, dissolved, i 10 B, 
insoluble, 076, precipitated, 511, dissolved, 15.! It 
appeals, fiom the foregoing results, that the cellulose molecule, 
altei oxidalion, is easily decomposed by potash, the insoluble 
and laigei poition having all the chaiacteis ol the original 
cellulose, whilst the soluble portion is ol an aldeh3TJic nature, 
and contains a substance, piecipitable by acids, which yields a 
relatively large amount ol furluraldehyde. 


UNTERSUCHUNGEN UBER DIE OXYCELLULOSE 
O V Fader iind B Tollens (Beil Bei , rSqcj, 2589) 

Investigations of Oxycellulose. 

(p 6i)n'he authoi’s icsults are teiscl)' summed up m the 
following ( onclusions set (01th at the end ot the papei The 
oxycelluloses are mixtuies of cellulose and a deiivalive oxidised 
compound which contains one more atom O than cellulose 
(cellulose = and (oi which the special designation 

Ce/Ioun IS proposed 

Celloxin may be foimulaled CgH,jO,j or C(,HiqOi„ ot 
which the loimcn is the moie piobable 

The various oxycelluloses may be legaidcd as containing 
one celloxin gioup to 1-4 CLllulose gioiips, accoiding to the 
natuie of the original cellulose, and the degiee of oxidation to 
whi( h subjected These gioups are in chemical union 

Celloxin has not been isolated On boiling the oxycellu- 
loscs with lime-milk it is conveited into isosucchaiinie and 
dioxybLityiic acids The insoluble residue liom the lieatment 
is cellulose 
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Thu lollowing oxycclliiloscs weic in vet) ligated 

A Pioduit of atiion of mint and upon pnic wood (Lindse 

and Tollens, Ann 267, jh6) — I'he oxycellulosts conlaincd 

, ,, r 2 mol eel lu lose on 6 Iiouis’ healing 

I mol celloxin , ,, , , , , 

I 3 mol celUiIose on 3 hours heating 

with a latio JI O = r 9 and i 8 7 respectively the' 

yielded 7 pet lurfuial 

Li By (uiiOH oj luoniuic in pje^ence oj wafei and CaCO 
upon ioi/on — Yield, (air-dij) 85 [j ct Empiiical romposuioi 
= CJ-I^^jOr.CisllioOo yielded (uriiiud i 7 pot 
C Coiion and nit in acid at 100", two and a half hour 
(Crohb and Jlexan) — Yield, 70 p cl Composiiion 


yielded fuilLual 2 3 p cl 

D Cotton and nitm and at 100° (loui houis) — A more 
highly o.xidised pioducL lesulted, vi/ 3 Col-l|„Of, 
yielded fui luial 3 2 p cl 

Byfiodiats of oxidation — The Iicjiiors fiom B were found 
to contain saechanc and the aeid (lom C and B contained 
a dibasic acid which appeared to be tarlaiic acid 

Tlie isolation ol (i) isosaecharinic and (2) diox) butyi ic aeid 
(lom the pioduets of digestion of tlic oxycellnloses with lime- 
millv at 100"' was effeeted by the separation of then lespective 
calcium salts, (r) by diiect ciystallisation, (2) by piecipitalion 
with alcohol altei separation ol the former 


CELLULOSES, HYDRO- AND OX Y- CELLULOSES, AND 
CELLULOSE ESTERS 

L ViGNON (Bull Soc Chim , 1901 [3], 25, 130) 

{a) Oxycetlu loses fom cotton^ hemp, flax^, and lamic — The 
comparative OMdation of these celluloses, hy tieatmenl with 
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HClOj at 100°, gave remaiLably unifoim lesuks, as shown by 
the (ollowing numbcis, showing extreme vaiiations yields, 
68-70 pet , h)clra/ine leacLion, N ii\ed i 5S-1 69, fiviLion ol 
basic coloLiiing matters (lelative numbers), satfianine, 100-200, 
methylene blue, 100-106 The only points of dideience noted 
w'ete (i) hemp is somewhat moie resistant to the acid oxida- 
tion, (2) the cotton oxycellulose shows a somewhat highei 
(25 pet) rupiic reduction 

(b) ^ Siuchanjiialion' of (cU it I o\i\ cellulose by d? ales ^ and 
hyd^oullulose — The products weie digested witli dilute hydro- 
chloric acid SIX horns at 100°, and the cupiic leduction ot the 
soluble pioducts detci mined and calculated to dextiosc 


luo grni'i ot gov'L red iiciiig pi ocIlilLi equal to Deictroso 


Punned coLLon 3 -19 

,, H) diocellLilosL* 9 70 

CoUon intrcLi iscd (NaOIl 30'-' ii ) I ^9 

LoUoii meiLCi iSL'fl (NaOH |()M 3 ) 351 

Cellulose lopiceipilnutl lioin LiipiaininotHiim I iQ 

0 \yccIIiiIosL M 

Staich g8 G 


These numbeis show that cellulose may be hydiatcd both 
by meicci isation and solution, without aflccling the constitu- 
tional lelationships ol the CO gioups 'rhe lesults also dif- 
ferentiate the cellulose senes liom sLaich in legaid to hydio- 
lysis 

{() Cellulose and oxytellubne ml } ales — The niLiic esteis of 
cellulose have a strong leducting action on alLalmc tO[)])ei solu- 
tions. l‘he author has studied this leaction cjuaiUiUilively loi 
the esters both of cellulose and oxycelliilose, at two stages ol 
‘ mtiation,’ lepieseiUed by 82-86 |) cL and 135-139 P 
total nitrogen in the csLci-pioduc is, lespectivcJy The lesults 
aie expiessed in teims (cc) ol the ciipiic reagent (Pastern) 
1 educed pec joo gis compaied with dextiosc (= 17767) 
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Cellulose ma\inuim nituition (13 5 p cl N) 

0\3TellLilosc nia\nmin\ nituition (13 g p cL N) 3600 

Cellulo'iti minimum iiitiation (8 19 p ct N) 3700 

Oxycellulose mininuin] nitration (8 56 p ct N) 36^0 


The atUhoi concludes that, since the 1 educing action i'- 
independent of the degree of nitration, and is the same loi 
cellulose and the o\ycelluloses, the ester leaction in the ease 
ol the normal cellulube is accompanied by oxidation, the [jio- 
duct being an oxycellulose estei 

Pfodutis of ^ dcnifu'itiofi " — The esters weie tiealed with 
feirous chloiide in boiling aqueous solution The pioducts weic 
oxycelluloses, with a cupiic leduction equal to that of an oxy- 
cellulose diiectly piepaied by the action ol IICIO; On the 
othei hand, by treatment with ammonium sulphide at 35“-^ 0“ 
‘deniLiated’ products weie obtained without action on alkaline 
copper soUuions 


OXYCELLULOSES AND THE MOI.ECULAR 
WEIGHT OF CELLULOSE 

H N'VSt UKOM' (Bcil Bei 33 [13] 2237) 

(p 6i)Theauthoi continues his iincsLigationb of the oxi- 
dation ol cellulose [Compare Bull Miilhoiise, 1892] The 
products described were obtained by the action of hypocliloi iLts 
and permanganates upon Swedish nilci paper (Schleiehei and 
Schull) 

4 Oxidaiiofi by hypoiJilontcs — (i) The cellulose was 
digested 24 hrs with 35 limes Us weight ol a (iltered solution 
ot bleaching power ol 4°B , aftei wards chained and exposed 
for 24 hrs to the atmospheie These tieatments weie thcMi 
lepeated After washing, tieatment with dilute acetic acid and 
again washing, the product was treated with a jo pci NaOH 
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solution Thu oxycellulosc was piucipilatcd from the filtered 
solution yield 45 pet The residue when pui died amounted 
to 30 p cL of the original cellulose, with which it was identical 
in all essential piopeities 

The o\ycellulose, after purification, diied at rio°, gave the 
(ollowing analytical numbeis 

C 4361 43 7 ^^ 13 3 -i 4313 

IT f) 17 621 5*98 6 oS 

Its compound with phenylhydia/ine {hi ill) gave the following 
analytical numbers 

N o 78 o y6 o 84 

(2) The leagents were as in (i), but the conditions vaiied 
by passing a stream ol caibonic acid gas through the solution 
contained in a llask, until Cl compounds ceased to be given 
ofl The analysis of the puiified oxycellulose gave C zj3 53, 
H 6 13. 

(3) The conditions weie as in (2), but a much strongei 
hypochlorite solution — w? \2 ^\^ — was employed The yield 
of oxycellulose precipitated from solution in soda lye (ro pet 
NaOH) was 45 pet Thcic was only a slight lesidiie ol 
unattacked cellulose The analytical numbeis obtained were 


Oxycellulose 

C 

43 31 

43 74 

A 3 , Gg 

„ 

11 

6 47 

642 

6 51 

Pheuylhycli a/me compouncl 

IT 


0 Oj 

0 81 


B 0 -\idaiion by pe> ma?iga}iaic (KMnO,) (r) The cellu- 
lose t6 grms was tieated with noo cc of a 1 pet solution 
of KMnOi in successive portions The MnOo was icmoved 
from time to time by digesting the product with a dilute 
sulphuric acid (10 pet H>SOj) The oxycellulose was puiified 
as before, yield 40 p ct, Anal)'lical numbeis 


Oxycellulose 

C 

|2 TJ 

,, 

11 

C) 20 

Phcnylhydia/ine compound 

N i 35 

I 08 
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(2) The cellulose (,6 grnis) was digested 14 da)s wul 
2500 c c o( X p CL KMnO, solution The puuficd oxy 
cellulose was .clenlual ,n all lespccLs with the aL.o\e viel, 
40 p ct C ^2 66, M 6 19 

(3) The cellulose (16 grms) was healed in the yater-bath 

with rdoocc 01 ,s pet H,bO, to which weie added 18 grms 
KMnO, The yield and composition u( the oxyrellulose was 
Identical with the above It appears (tom these lesults that 
the oxidation with hypochloi ites adds i atom of O to ^-6 M 
the unit groups CJ-TmOf, , and the oxidation with peimanganate 
2 atoms 0 pel 4-6 a-iits ol The molecular pro- 

poition of N in the phenylhydra.ine lesidue combining is 
f.actional, lep.esenting i atom O, x . 1 CO g.oup leacting per 

4 6j,,H|,„Oj, and 6 G, , 1 - 1 ,1,0,, respectively, assuming the 
leaction lo be a h^'clia/unu icaction 

Fuilhei investigations of the oxycelluloses by treatment 
with («) sodium amalgam, (//) biomine (water), and (r) dilute 
niLric cicid at t lo , lud to no positive results 

By treatment with alcoholic soda (NaOH) the products 
weie resolved into a soluble and insoluble portion, the pioperties 
of the latter betng those ol a cellulose (hydrate) 

Moku/lm weis/if 0/ ce/luloic and oxycellul,nc—^\^tt authoi 
endeavours to ariive at numbers expressing these relations by 
converting the substances into acetates by SchuUenbeiger's 
method, and observing the boiling-points of then solution in 
nitrobenzene 


PERMENTATION OF CELLULOSE 

V Omeliansr. (Compt Rend , 1897, ,.5, ix3r-ii33) 

^Pure paper was allowed to ferment in presence of calcium 
1 temperature ol about 35° for 13 months The 
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pioducts obtained fiom 3 4743 pajX'i were acids of 

the acetic series, 22^02 giams , caibonic anhydiide, 09722 
giams , and liydrogeii, 00138 giain Tlie acjds \vci(‘ cliielly 
acetic and butyiic acid, the latio ol ihr loiincn to the Utlei 
being 1 7 1 Small (luantities ol valeiic ai^id, highei alcohols, 

and odoious pioduclb wcie loimed 

The absence of methane lioin tlie i)iodiicls ol fennenUiLion 
IS remai kable, but the lormation of this gas seems to be dii(‘ to 
a special oiganism readily distinguishable horn the leimciit 
that piodtices the ruLy acids 'blus oiganisin is at [iiosent 
under investigation 


(p 75) Constitution of Cellulose— It may lie 

fanly piemised that the [)io!)lem ol the ( onstitution of ('clliilose 
cannot be solved independently of that ol moleculai aggiega- 
tion \Vc find in eflccL that the stiiu tiiial piopeities ol 
cellulose and its deiivatives tiie diiedly < onnei ted with then 
constitution So lai we have only *1 suficifK'ial [)en (‘ption n( 
this coiielation We know that a (ibrous icdlulosc* tieatdl wilh 
acids or alkalis in such a way that only hydiolyiu changes <Mn 
take place is conveited into a variety ol lonns o( veiy diflcient 
bHucLmal chaiactenbtics, and these pioducts, while still [iieserv- 
ing the main chemual chaiacteiisticb of the original, show 
when converted into dcnvatives by simple synthesis, esters 
and sulphocaibonatcb, a conesponding dirierenliation of tlie 
physical properties of these derivatives, from l 1 k‘ normal 
standard, and theielore that the new reacting unit determines 
a new physical aggiegate Thus the su![)hocaibonate of a 
‘ hycliocel III lose ' is formed with lower [iropoilions ol alkaline 
hydiate and carbon disulphide, gives solutions ol 1 datively low 
vibcobity, and, when decomposed to give a him 01 tluead ol the 
regeneiated cellulose, these Uih (gund to be delicientin sLienglU 
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and elasticity Sinnlaily with the acetate The normal acetati 
givcb solutions of high viscosity, films ol consideiable tenacity 
and when thcbC are saponified the cellulose is legeneiatcc 
as an unbroken lilm The acetates ot hydrolysed cellulose* 
manifest a letiogiadation in structural and physical properties 
propoitioned to the degiee ol hydrolysis ol the onginal 

VVe may take this oppoi tunity ol pointing out that the cellu- 
loses not only suggest with souk definiteness the Conner lion ol 
the stiuctLiial propiTties of visible aggregates — that is, of nutter 
in the mass — with the configtiralion ol the cheniKal niokcule ol 
reacting unit, but supply unique material for the actual experi- 
mental investigation ol the problems involved Ol all the 
‘organic’ colloids cellulose is the only one which can be 
conveited into a vniiety ol derivative forms, from each ol 
which a regular solid can be produced in continuous length 
and of any prescribed dimensions Thus wc can compiiie the 
structuiai pioperties of cellulose with those of its hydiales, 
nitrates, acetates, and ben/oates, in teims o( measuiements 
ol breaking strain, extensibility, elasticity Investigations in 
this field are being piosecuted, but the results are not as 
yet sufficiently elaborated foi reduction to foimuke One 
striking general conclusion is, howevei, established, and that is 
that the structuiai properties ol cellulose are buL little affected 
by esterification and appear therefoie to be a function of the 
special arrangement of the carbon atoms, i e ol the molecular 
constitution Also it is established that the molecular ag- 
gregate which constitutes a cellulose is of a resistant type, and 
undoubtedly persists in the solutions of the compounds 

It may be urged that it is superfluous to import these ques- 
tions of mass-aggregation into the problem of the chemical 
constitution of cellulose But we shall find that the point 
again arises in attempting to define the reacting unit, which is 
another term foi the molecule In the majority ot cases wc 
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ruly foi Lbi^> upon physical nicasuiements , and in fact thepiiiely 
cht'mical dcteimination o( such (jiiantilics is infeiciUial AL- 
tcinpLs Iiave been made to dclciminc the molcculai wc'ights 
o( the cellulose esleis in solution, by obsei Nations ol depres- 
sion ol boliclitying and boiling-points 1:JliL tlie numbers have 
little value The only othei well-defined compound is the 
suI[3hocarbonate It has been pointed out that, by successive 
pieciiiitations ol this compound, there occurs a continual 
aggregation ol the cellulose with dissociation o( the alLili and 
CS lesidues and it has been loiind im[)Ossible to assign a limit 
to the dissociation, le to h\ a point at which the tiansilion 
fiom soluble sulphocarbonate to insoluble cellulose takes place 
On these grounds it will be seen we are reduced to a some- 
what speculative tieatment ol the hypothetical ultimate unit 
gioup, which IS taken as ol Q, dimensions 

As there has been no addition ol expeiimcntal facts diiernly 
contiibuting to the solution of the pioblem, the mateiuil 
available lor a discussion ol the pi obabilities remains very much 
as stated in the first edition, pp 75-77 It is now generally 
admitted that the letracetate u [QJ-I,p (OAc)j] is a normal 
cellulose ester, therefore that lour of the five O atoms aie 
hydioxylic The filth is undoubtedly carbonyl oxygen The 
leactions of cellulose certainly indicate that the CO- gioup 
IS ketonic lather than aldehydic Even when attacked by 
strong sulphuiic acid the resolution proceeds some considerable 
way before products arc obtained i educing Fehhng’s solution 
This IS not easily reconcilable with any polyaldosc lorinula. 
Nor IS the resistance of cellulose to veiy severe alkaline treat- 
ments The probability may be noted heie that under the 
action of the alkaline hydrates there occurs a change of con- 
figuiation Lobiy de Bruyn’s leseaiches on the change ol 
position of the typical CO- gioup ol the simple hexoses, in 
presence of alkalis, point veiy clelinilcly in this diiection It 
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IS probable that in the foiination of alkali cellulose theie is ^ 
constitutional change ol the cellulose, which may in e/lecL be 
due to a migration o( a CO- [)ObiLiun within the unit gujup 
Again also we have the inteiesting (act that stiiiLtiiial change' 
accompany the chemical reaction It is stiipiising that then 
sliould have been no investigation oi these ('hang( s ol e\teina 
loim and structure, otheiwise than as mass elleets We tan 
not, theieloie, sa> what may be the moleeiilai inteipietation ol 
these efiects It has not yet been detei mined whethei there 
aie any intnnsic volume changes in the cellulose subslaiu e 
Itself and as regaids what clunges aie delei mined m the 
reacting unit oi molecule, we emi only note a ItuiLltil subject 
for futuie investigation A pnon oui views ol the ])iobable 
changes depend upon the assumed constitiiLion ol thej unit 
group If of the oidinary caibohydiate type, loimulatecl with 
an open chain, there is little to suimise Iieyond the change f>l 
position of a CO- group But alieinaiive foimLilm have been 
pioposed Thus the teliacetate is a deiivative to be leckonecl 
with in the problem It is foimecl tindei conditions which 
pieclude constitutional changes within the umL gioiips d’he 
temperature of the mam reaction is 30^-40°, the leagciUs aie 
used but little in excess of the quantitative pioportions, and 
the yields are approximately quantitative If now the denva- 
tive IS formed enliiely without hydiolysis Llie empiiical 
formula CJ-1^,0 (OAc)^ justifies a closed-iing foinuila loi the 
original, viz CO< [CHOIi]j>CH2 , and the pieferencu for 
this formula depends upon the explanation it affoids of the 
aggregation of the groups by way of CO-CIT3 synthesis 
The exact relationship of the teliacetate to the oiiginal 
cellulose is somewhat difficult to determine The' starting- 
point IS a cellulose hydiate, since it is the piodiict obtained by 
decomposition of the sulphocarbonalc The dogiee ol hydn)- 
lysis attending the cycle pf reactions is indicated by the 
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lorinuLi ^ HjO It has been alieady shown thal this 

device of hydrolysis does not pioduce ninleculai disaggicga- 
lion It Lhib hydiaLo suivivcd the ncotylatiun il would o( course 
alfect the eiupiiical composuion, le chiefly the caibon per- 
centage, of the pioducl It may be bcie pointed out that the 
extieine vauation ot the caibon in thib gioup o( caibohydrate 
esters is as between (C = 48 3 p cl ) and 

((J = 5o8 p et ) 1 e a tctracetate ol and 

iLspecUvely In the (ractional intermediate Lei ms it is clear 
that we come within the range of oidinary expeiimental eiroib, 
and to solve this ciitical point by way of ultimate analysis 
must involve an extended seiies of analyses with precautions 
for specially minimising and quantifying the eiior The de- 
teimination of Lhe accLyl by saponification is also subject to an 
erroi sufficiently laige to preclude the lesults being applied to 
solve the point While, Lhciefoie, wc must defei the final 
statement as to wlietliei the Letiacetatc is produced liom 01 
contains a paitly hydiolybed cellulose molecule, it is cleai thal 
at least a large [)ro])Oition of the unit gioups must beacetylated 
in the piopoilion C,,H,50 (OAc)^ 

It has been shown that by the method of Franchimont a 
liiglici proportion ol acetyl gioups can be introduced , but Lins 
result involves a desliuctive hydrolysis of the cellulose the 
acetates aie not deiivatives of cellulose, hut of products of 
hydrolytic decomposition 

It appears, theiefoie, that with the noimal limit of acetyla- 
tion at the tetracelate Lhe aggregation of the unit gioups must 
depend upon the CO- groups and a ring formula of the geneial 
foim CO < [CHOH] i>CH2 is consistent with the facts 

Vignon has proposed for cellulose the constitutional formula 

Ol— CH\ 

O ^[CHOHJa wLth reference to the highest nitrate, 
CH,-CH/' 

G 
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and the decomposition of the nitrate by alkalis with foimalio 
of hydioxypyruvic acid While these leactions affoid no ve 
sLiie gioiind for deductions as to (.onslitutional relationships, 
certainly appeals that, il the aldose view of the unitgioup is i 
be letained, this iorm of the anh3diide contains suggestions < 
the geneial tendency of the celluloses on treatment with coi 
densing acids to split ofl loimic acid in relativ^ely laigc (.piai 
tity [Hei iSt;5, 19^0] , the condensation of the oxycelkilosi 
loluiluial, the non-loimation of the noimal hydiONy-dicail 
ovylie acids by mine acid oxidations Indirectly we ma 
point out that any hyi^othesis which letains the polyaldose vie 
ol cellulose, and so lads to diffeieiUiaLe lU constitution (roi 
that ol staieh, has little piomise ol piogress The abo\ 
foimula, inoieovei, concerns the assumed unit gioup, with n 
suggestion as to the mode ol aggiegation in the cellulose con 
plex. Also there is no suggestion as to how lar the (oimula 1 
applicable to the celluloses consideied as a gioiip In extenc 
mg this view to the oxyc elluloses, Vignon mlioduces th 
derived oxidised gioup CHO (CHOH)] CH CO — ol whic 

‘ l_0 ' 

one IS appoiLioncd to three 01 lour groups ot the cellulose pre 
viOLisly loimulated these groups in condensed union togethe 
constitute an oxycelluloso 

These views aie m agreement with the experimental lesult 
obtained by Fabei and Tollens (p 71) They regard th 
oxycelluloses as compounds ol ‘celloxin' C,jHyO(^ with r- 
mols Linalteicd cclUilose, and the formci they moie particular] 
refer to as a lactone of glycuionic acid But on boding with hm< 
they obtain dioxybutyric and isosacchanmc acids , both of wind 
are not veiy obviously related to Llic compounds formulatcc 
by Vignon Wc reveit with preference to a definitely keLonic 
lornuda, lor which, moieover, some iaithergiounds remain to b( 
mentioned In the systematic investigation of the nitric ester 
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of the caibohyduites (p 41) Will and Lenze have definitely 
diffeientiated the ketoses lioiu the aldoses, as showini^^ an 
nUeinal condensation acconi[)an}ing the estei leacLion Not 
only are the OH groups taking pait in the kttei consequently 
less by two than in the corresponding aldoses, but the nitiates 
show a much incieased stability This would give a simple 
e\planation o( the well-known facts obtaining in the coiiespond- 
ing esLeis of the noimal cellulose We may note heie that an 
important item in the qiiaiuilative factors ol the cellulose niLiic 
estei leaclion has bLcn oveilooked that is, the yield caleulated 
to the NOj gioups fixed The theoictical yields foi the higher 
niLiates aie 


Yield p Ll N p Lt 

ol Cl llulosL of nitrate 

PciUaniliatc . i6g 12 7 

I-Ie\aniLi me 1H3 i\ i 

Fiom such statistics as aie lecoided the yields aie nut in 
accordance with the above Theie is a sensible deficiency 
Thus Will and Lenze lecord a yield ol 170 p ct foi a pioduci with 
13 S p cL N, indicating a deficiency of about to p ct As the 
by-products soluble in the acid mixtuie aie extiemely small, 
the deficiency repicsents approximately the watei split off by 
an internal reaction In this important point the celluloses 
behave as ketoses 

In the lignocelluloses the condensed constituents of the 
complex arc of well-marked ketonic, le quinonic, type In 
‘ nitrating’ the lignocelluloses this phenomenon ol inleinal con- 
densation is much moie pronounced (see p 131) As the 
reaction is mainly confined to the cellulose of the fibie, we 
have this additional evidence that the typical carbonyl is of 
ketomc function It is still an open question whether the 
cellulose consiiLuents of the lignocelluloses aie progressively 
condensed — with piogiess of ‘ lignification ’ — to the un- 
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saturated or hgnone gioups There is much in favoui < 
view, the evidence being dealt with in the fii^t edition, \ 
The transition Irom a cellulose-Letone to the lignone-l 
involves a simple condensation without reaiiangement 
which we may argue back to the gicatir piobalality 
ketonic btiLictiire ot the cellulose We must note, howovi 
the celluloses of the lignoeelliiloses aie obtained as rcsid 
vaiious reactions, and aie not homogeneous They yu 
boiling with condensing acids Iroin 6 to 9 pet luiliiial 
usual to regal d fuifural as invaiiably [iroduced liom a p 
residue But this intcrpietation ignores a number of 
probable sources of the aldehyde It must be parta 
remembered that Ijevulose is readily condensed (o) to a n 
hydioxyturlural 

C„H,, 0 „- 3 H 20 = C,H, 0 , = C,(OH) H, (CI-T,) 0 , 

and (/^) by HBi, with fuithei loss of OH, as under 

CJdi.O, - 4H,0 + HBr = C,H^(CI-I,Br )0 

and geneially the ketoses are distinguished Irom the aide 
their susceptibility to condensation Such condcnsati 
laiviilose has been effected by two methods (^7) by 1 
the concontiated aqueous solution with a small proport 
oxalic acid at 3 atm piessuie [Kiermayer, Chem /tg 19, 
(If) by the action of hydrobromic acid (gas) in piese 
anhydious ether, the actual compound obtained beii 
w-brommethyl derivative [Fenton, J Chem Soc 1S99 
This latter method is being extended to the invest 
ol typical celluloses, and the results appeal to confirm Ll 
that cellulose may be of kctonic constitution 

The evidence winch is obtainable from the synthetic 
of the question rests of course mainly upon the physio 
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basis There are two points which may be noted Since the 
leseaichcs of Brown and Moms (J Chem Sue 1893,604) have 
alteied our views ol the relationships ot starch and cane sugar 
to the assimilation process, and have placed the laLLei in the 
position of a piimaiy product with staich as a species of over- 
flow and icserve product, it appeals that h'evulose must play an 
impoitant part in the elnboiation of cellulose Moreovei, 
A y Blown, in studying the cellulosic cell-collecting envelope 
piodiiced by the Bactiiiitm \yluuim, foiiiid that the proportion 
ol this piodiicl to thecarbohydiatu disappearing under the action 
of the feiment was highest in the case ol Lovulose These facts 
being also taken into consideiation there is a eonciiirence of 
suggestion that the typical CO group in the celluloses is of 
ketonic character That the typical cotton cellulose breaks 
down finally undei the action of sulphuric acid to dextrose 
cannot be held to piove the aldehydic position of the car- 
bonyls in the unit gioups ot the actual cellulose molecule 01 
aggregate 

We again aie confronted with the pioblem ot the aggregate 
and as to how lar it may affect the constitution of the unit 
gioups Tliat it modifies the functions 01 leacLivity of the 
ultimate constituent groups we have sccmi Irom the study of the 
esteis Thus with the dnect ester reactions the noimal fibrous 
cellulose yields a monoacelate, dibciuoatc, and a 

tiinitiate lespectively under conditions which determine, with 
the simple he\oses and anhydrides, the maximum esteufication, 
le nil the OH gioups leading If the Oli gioups are of 
variable function, we should expect the CO groups a fo?iio?i 
to be susceptible of change ot function, i e of position within 
the unit groups 

But as to how lai this is a pioblem of the constiLiUion or 
phases ol constitution of the unit gioups 01 of the aggregate 
undci leaction we have as yet no giounds to determine. 
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The sub)omed communication, appeiiiing aftei ihc com- 
pletion of the MS of the book, and belonging to a date 
subsequent to the peiiod intended to be covered, is neveithe- 
less included by leason ot its exceptional impoitanre and 
special bearing on the ronstituliunal pioblem above discussed 

The Action of Hydrogen Bromine on Carbohydrates ^ 

H f H FrNioN and Mitdrfd Gosiiinc. (f CIkmu Soc , 
1901, 361) 

The authors have shown in a pievious communication 
(Tians , 1S98, 73, 554) that reitam cKxssls of carbohydiates 
when acted upon at the oidinary lemjxeiatuic with dry 
hydiogen hiomide in etheieal solution give an inti‘nse and 
beautiful puiple colour- It was (uither shown (Tians , 1S99, 
75, 423) that this pLiiide substance, when neutralised with 
sodium caihonate and extracted with ethci, yields golden- 
yellow piisms ol oj-brommethylfurfuial, 

Cli CCJ-TBr 

I 

O 

CH CCHO 

This leaction is produced by Irevulose, soibose, < ane sug.ir, 
and inulm, an intense colour being given within an houi 01 
two Dextrose, maltose, milk sugai, galactose, and the [loly- 
hydne alcohols give, il anything, only insignificant colouis, 
and these only alter long standing The authors theiefou 
suggested that the leaction might be employed as a means of 

* The oiiymal papu is i epiodiiced with slight aliciaLions 
- This purple colour would apjieai to be due to a highly dissochible 
compound of oj-biommethyltm lural with hydiogen biomide 'I'lie ah 
dehyde gives yellow 01 colourless solutions in vaiions solvents, wliicb me 
turned purple by a buflicient excess of hydiogen biomidc Dilution, 01 
addition of water, at once discharges che colour, 
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distinguishing these classes ol caibohydrates, the lapid pr 
duclion of the purple coloni being indieative ol kciohe\o:seiiy ■ 
of bubbtantes which produce these by hydiolysis 

By lelying only on the production of the pin pie coloi 
however, a mistake might possibly au^e, owing to the lact th 
xylose gives a somewhat bimilar colour after standing foi a ft 
hoLiis Hence, the obscivations should be confirmed 1 
isolation of the crystals o( biommethyKui lural No trace 
this substance is obtained bom the xylose pioduct 

In Older to identily the substance, the clhei extiacL, alt 
neutialisation, is allowed to evapoiate to a syrup, and crysU 
lisalion promoted eithei by rubbing with a glass lod, oi i 
the moie ceitain and highly chaiaLterislic method of ‘so'winj 
with the most minute trace ol w-biommethylfuifural, wh( 
ciystals aie almost instantly formed These aie recryslallisi 
from ethei, or a miMuie of ether and light petroleum, ai 
lurlher identified by the melting-point (59 5-60 5°), and, 
considered desiiable, by estimation of the bromine 

It IS now found, so reactive is the biomine atom in ll 
compound, that the estimation may be accuiately made 1 
titration with silver nitrate accoiding to Volhaid’s process, t 
crystals for this purpose being dissolved in dilute alcohol 

01970 giam required 105 cc Nlio AgNOy Bi 
42 63 p ct , calculated 42 32 p cL 

This method of applying hydrogen bionudc in clhei i 
solution is, of course, unsuitable for investigations wheie 
liighei tempeiaturc has to be employed, or where lo 
standing is ncccssaiy, since, undci such circumstances, L 
ethei Itself is attiiclced Wishing lo make investigations Line 
these fondilions, the aulhois have tiled scveial solvents, ai 
atpiesent, find that chloiofoim is best suited to the puipo 
In each ol the following exiierimcnls, 10 gims of 1 
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suii-itaiicc woic covcu'd with 250 cc of chloioloiin whi( 
held liCLii satiiitiltd at o” vviLli dry hytli()|i;L‘n bioinidc T 1 
nnxLuie \Yiis contained in an ac( iirately sloppeicd boU 
himly SLciiitd willi an non clamp, and licalecl in a waU 
balli k) about the lioiling Lcmj)oiaLLitc foi two houis Aft 
sianding lor scvcial lumrs, the mixture was lieaied wi 
sodium carbonate (fust iinliydiotis solid, and alteiwaids a fc 
dio[)s ol siion^ solution), niteied, and tlie solution dne^d ov 
calcium fhloiidc Most ol the chloroloim was then distill 
ofl, and the uniaininj^ solution allowed to evapoiatc to a thi 
syi up in a wcit^hed disli 

Tlie piodiict Wiis then tested loi o)-l)iommelhy]lui luial 
‘ sowint* ’ with the most minute tiace ol the substance, 
dcbCiihed above It was ihen waimcd on a Wtiiei-ovcn, kc 
in a vacuum dcsiccatoi ovci solid paiafhn, and the wci^ 
estinuited AVlii n necessuiy, the [uoduct was reci^stallis 
fiom ethej, and luither idenlified b) the tests mentionc 
The lollowinj^ lesulls wcie obtained 


Swedish liltei papei 

Weight oT 

LI ikIl rcHiiliic 

3 0 ciystallised at once hy ‘sowing 

Ol dinai y cotton 

S 3 

^1 

Meieei ised cotton 

JL 1 

n »» 

Sliaw cellulose ' 

2 3 

n i» 

L^exulosc 

2 . 2 

n »» 

Inulin 

t 3 

n >1 

Potato siaich 

• 0 37 

n n 

Cane sugni 

. 0 ^5 

>1 

Dexliose 

fJ 33 

uneiyst.illisahle 

Milk siigai 

Q 37 

») 

Glycogen 

3-1 


Galactose 

0 3-1 

?> 


' Other (oiniN of cellulose wcic also cxaniiiiul — loi C'cample, p 
wood cellulose— and the svibsL.inceH sepanted tioin solution as thiO’ 
honate (powder and him). All ol these gave good yields o( w-bn 
niethylliiiliiral, 
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The productb from dexhosc, mdh sugar, and galactose 
ahsolulcly retuscd Lo c!}sULllibC even when extiacted with 
ethei and again evapoiaLed, or by ‘sowing,’ stirring, &c 

The glytogten pioducL deposited a veiy small amount of 
ciystalline matter on standing, but the quantity was too 
minute toi examination, moreovei, it lelused altogethei to 
crystallise in contact with the aldehyde It may fairly be 
stated, theielore, that these last four bubstanees give abso- 
lutely negative results as legaids the loimation ol w-broni- 
methylliirliiral , li any is foimed, its quantity is altogethei too 
small to be detected 

The specimen ol sta/th examined was freshly prepared 
fiom potato, and purified by digestion foi twenty-foui hours 
each with A^/io KOH, A^/4 liCl, and strong alcohol, it was 
then washed with water and allowed to dry in the an Tl will 
be seen that this substance gave a positive lebult, but that the 
yield was extiemely small, and might yet be due to impuiity 
Consideiing the impoitancc ol the bchavioui ol staich, for 
the purpose of diawing geneial conclusions horn these 
obseivations, it was thought advisable to make further e\- 
lieriments with specimens which could be relied upon, and 
albO to investigate the behavioui of dextnn This the 
authois have been enabled to do upon a series ol speci- 
mens specially prepaied by C O’Sullivan, and thus dcbcnbed 
by him 

T Rice starch, specially puidiccl by the permanganate method 
1 Wheat starch ,, ,, ,, 

3 Oat starch, contains tiaccs of oil, washed with dilute KOI! 
and dilute IlCl 

[ Pea staich, first cioji, washed with alkali, acid (HCl), and 
stiong alcohol 

5 Natuial dextrin, 0=3 87, [a]i) = tqi 7 , K — o 95, (6 2 628). 
f) a DexUin, C ecpiation iiuiilied without termentation, 30 piccipi- 
laiiuns with akohol ('t’l.ins,, 1879, 35, 772) 
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The examination of these specimens was conducted oi 
smallei scale, but under the same eondiuons as beloie, < 
g?iwi of the substance being tieated with 125 cc of 1 
saturated chloroform solution and healed in sealed tubes 
two hoLiis as above The lesults weie as follows 


1 Rice sLni ch 

2 VVlieai staich 

3 Ontstaicli 

4 Pen smell 

5 Nntui al cle\.li m 
(} a-De\LMn 


Wciylil of 
Lriidi, icsifluL 

0 0^6 ciystnll 


scfl nL once by ‘ sowin/^ ’ 


oo}! 
ou|g 
o o6i| 
o oSS 

0055 


The results may theiefoie be summarised as follows 
Tieated under these particulai conditions all foims of celliili 
give laige yields of (o-biommethyllurfuial, some vaiiet 
giving as much as 33 pei cent Lrevulose, iiuilin, and cf 
sugar give yields vaiying fiom 22 to 85 per cent , vaiii 
starches give small yields (aveiagc about 4 5 pei cent), .1 
dextrins 5 to 8 pci cent , whereas dextrose, milk sugvir, n 
galactose give, apparently, none at all 

The yields lepieseiU the solid crystalline residue, l 
when puiified by recrystallisation gives, piobably, about tin 
quaiters of Us weight of puie ciystals (In the case 
dextrose, &c , the yields repiesent the weight ol syiup ) 
These numbers, howevei, by no means lepiesent 
maximum yields obtainable, owing to the comparatively sli, 
solubility of hydrogen bromide in chloroluim 'Fhe ]uot 
was conducted 111 the above manner only for the sake 
uniform comparison The elhei method previously destiil 
gives much laigcr yields, foi example, 12 grins of nu 
tieated with only 60 c c. of the satiiialed ethoi gavi' 25 gii 
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ol substance For the puipose of obtaining iaigei yields, 
other methods aie being investigated 

The facts recoided above, taken in conjunction with those 
given in our pievious communications, appeal to point de- 
finitely to the following gencial conclusions Fust, that the 
vaiious loims o[ tellulose contain one oi more groups or nuclei 
identical with that contained in Ucvulosc, and that such groups 
constiliile the mam oi essential [lait of the molecule 
Secondly, that similiU gioiipings aie contained in s/cin/it's and 
(/c\Oins, but that the [)ropoilion of such gioutimgs lepiesents 
a lelativcly small pait of the whole sLrucluie 

The nalLiie of tins grouping accoiding to the generally 
accepted constitution ol kTvuluse, the bi\-raibon chain with a 
ketonic giOLip 

c c c c c c 

M 

o 

Bill the lesiiUs might, on the othei hand, be considered 
indicative ol the anhydiide or ‘ lacLon ’ grouping, which Tollcns 
suggested foi loivulo^e 

C C C C C C 

\/ 

o 

The lattei veiy simply lepiesents the foimation of w-biomo- 
methylfui fural from Ijevulose,^ 


OHC- 


giving 


- 0 - 


-C- 


H 

I 

-C- 


H 

1 

-C- 


llo OH OH OH H 
HH 

HCC CC CCH.Bi 


O 


O 


-CH,OH 


^ The change is empineally lepiesentecl as 
CyII,oO,j H- IJBi - /jll.O = 
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although by a littltj fuiLher ‘ nianipulatiuii ’ ol the symbols i\ 
change could, ot course, be lepresenled by iclerence to tl 
ketonic foimula 


The Ketonic Constitution of Cellulose. 

C F Cross and E J Bkvan () Chcni Soc , 1901, 366) 

In this pa[)ei the aiilhois discuss more fully the theoretici 
bearings of the obseivations ol Fenton and Gostling, the Lw 
papers being simultaneously r omnuinieated The papei 
mainly devoted to a icview of the antecedent evident 
chemical and physiological, and to a geneidl summing u 
in favour ol the view that cellulose is a polyketose (anh) 
dride) 


(p 79) Composition of the Seed Hair of Eriodendroi 
(Anf). — Some interest attaches to the lesults of an analytic: 
investigation which we have made ol this silky floss. There 1 
little doubt that cotton is entiiely e\ceptional in its charactei 
istics both in stiucluie and chemical composition it fails I- 
show any adaptation to what we may regard as the ///o/c obiuou 
I unctions ol a seed han — which ceitamly do not demam 
either striictuial stiength 01 chemical resistance The follow 
mg numbeis determined lot the kapok differentiate it wide! 
horn the cottons 

Ash, I 3 , moisture, 9 3 , alkaline hydiolysis (loss) {(i 
t6'7, (U) 218 Cellulose, by ehlormalion, &e , 71 1 

In reacting with chloiide it shows tlu* presence ol unsatii 
rated groups, similai to the lignone ol the woods, This wa: 
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confiimcd b}' a well-marked reaction with feiric-reuicyaiiide 
wath inciease of weight due to the fixation of the blue 
cyanide 

But the most chaiacteiistic featine is the high yield of 
fuifuial on boiling with condensing acids The lollowing 
nunibeis weie dctei mined 

Toiil finlLiial lioin oi (ibic r j 84 

In lesichit lioiii alkali li^diol'^sis ii 5 

In cellulose isolated by Cl metliod 10 | 

Treated with sulphiiiic acids ol concentiation, (<7) 92 i grs 
HjSO| per too cc, (b) 105 S gi-? per loo c c , tlie fibies dis- 
solve, and diluted immediately altei complete solution it was 
lesolved into 



(") 

(ii) 

KtjpiucipiLiicd li action 

6 S 7 

‘13 7 

Soluble ii icLion yelding (iiiliiial 

13 j 

M 3 


By these obseivations it is established that the fuil molds 
are of the cellulose type and behave Aery much as the (urliiroids 
ol the cereal celluloses 

This group ol seed haiis invites ckhaustive investigation 
The fin (mold constituents aic easily isolated, and as they con- 
stitute at least one-thircl of the fibre substance it is especially 
Irom this point ol view that they invite study 
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RECIIERCHES SUR L’OXYCELLULOSE 

L ViGNON 

R^sum6 of investigations (1898-1900) of Oxycellulose, 
published as a brochure (Rt:y, Lyon, 1900) 


A L\[)ical o\}'ccllulosc picparcd fioiii colton cc] 1 liIo‘ 
by the action of HClO^j (MCI -1- KCIO-,) in dilute solution c 
roo° lor one houi gave the lollowing nuiiiliers 


Elemental y composition 


c hr 0 
‘13 55 603 50^2 


O'LyLclIuIobe Original cellulose 

Analysis by Lange’s metliocl 

Soluble in KOIT (at iSo°) 87 6 ra o 

Insoluble in KOH (at 180°) 12 z] 88 o 


Heat ot combusLioii 


Osyct-lliilosc 
12 1-1133 


Heat evolved in contact with 50 times wt 
normal KOH pei roo gims 


I r 3 cal 


Oiiginal cellulose 
.1190 122.1 

o 7 1 cal 


Oxycellulose Cclhilos 

Absoiption of coloni mg matters i Sallianmc 07 00 

at 100° pei roo grms . / Methylene blue 06 o > 


(Z>) Yield of fin filial fiovi fe/liilo\c, o\y- and hydi o-cellii 
lose — From the hydiocelluloses variously pi epared the autho 
obtains o S p cl lurlural , Irom blcaciied collon 1 8 pci , anc 
from the oxycelluloses variously piepaied 20-35 p(t The 
‘ furfuroid ’ is relatively more soluble in alkaline sohUioiv 
(KOH) 111 the cold The insoluble residue is a noima 
cellulose. 

{c) Niti'ates of cellulose^ oxy- and liydio-celliilose — Ticaled 
with the usual acid mixtuie (H.SO^ 3 p , HNO^i i p ) undci 
conditions for maximam action, the resulting esters showed 
uniformly a fixation of 11 o NOjj groups per unit mol of 
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Th(:i oxycellnlose niLnite was tKjated diiLClly with dilule solu- 
tion of potassium hydrate in the cold iMom the products of 
decomposition the authoi obtained the osazone ol hydioxy- 
pyruvicacid [Will, Dei 24 , 400] 

(^2^) Oiiitzones of iJie o\y tel lu loses — Ovycelluloses prepared 
by vaiiOLis methods aie found to fix vaiying propoitions of 
phenylhydrazine (lesidue), vi/ from 3 4-8 5 p ct of the cellu- 
lose derivative reacting, coiiesijonding with, le calculated 
fioiu, the nitrogen deteiinmed in the pioducts (087-2 2 p cl ) 
The leactiun is assumed to be that of osa/one toimation 

The author has also established a relation between the 
phenylhydiazme fixed and the furfuial which the substance 
yields on boiling with condensing acids This is illustrated by 
the subjoined senes of numbers 


CoLlon (blcriLhed) 

PliLiiylhydrazine 
fixed p Cl 

1 73 

r 111 funl 
formed p lI 

r Go 

Oxycdliilose (HCIO^) 

7 91 

j og 

„ (IICIO) 

3 37 

T 79 

(CiO,) (I) 

7 03 

3 <30 

„ (CrO,) U) 

771 

3 09 

.. (CrO,) (3) 

8 .18 

3 50 


{e) Co?istiiiition of cellulose and oxycelluloi^e — The results ot 
these investigations aie geneialised as regards cellulose (Cq) by 

/CH—CH, 

/ ! 

the constitutional formula (CHC)H)j<^ O The 

\CI-I— O 

oxycelluloses contain the characteiistic gioup 

yCOl-l 

(CH0H)3<^ in union with varying propoitions of 

^CH— CO 


residual cellulose 
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QUANTITATIVE SEPARATION OF CELLULOSE-LIKE 
CARBOHYDRATES IN VEGETABLE SUBSTANCES 

Wilhelm Hoi tmeister (Laiidw Vursuchs-Suit , iSgy, 

48, 401-411) 

To sepauitc thu hcmicollulobcs, ccllLiloseb, and Lhc consti 
tuents ot lignin without csbential change, the substance, altei 
being fieed fiom fat, is extracted with dilute hydiochloric acid 
and ammonia, and the residue fieciuently agitated loi a day 01 
two with 5-6 pet caustic soda solution It is then diluted, 
the extract pouied ofl, neutralised with hydrochloric acid, 
treated with sufficient alcohol, and the hemicellulosc filleied, 
diied, and weighed The lesidue Irom the soda extiact is 
washed on a filter with hot water, and extracted with Schwei/oi’s 
reagent 

When the final residue (lignin) is subjected to piolonged 
extraction with boiling dilute ammonia (a suitable appaiatus 
IS desciibed, with sketch) until the ammonia is no longei 
colouied, a residue is obtained which mostly dissolves in 
Schweizei’b reagent, and on lepeating the process the lesidue 
IS found to consist laigely of mineral matter The dissolved 
rellulose-lilvo substances often contain consideiable amounts 
o( pentosanes 

Accoidmg to the nature o( the substance, the extraction 
with ammonia may lake weeks, or months, 01 even longei , 
the ammonia extiacts o( hard woods (as lignum vital) and of 
coik aie dark blown, and give an odoiii ot vanilla when 
evaporated down The lesidues, which aic insoluble in wat< i, 
but redissolve in ammonia, hav'e the pioperties ol humic acids 
Other vegetable substances, when extiacted, yielded, besides 
humic acids, a compound, QjH^O^, soluble m alcohol and 
chlorofoim, but insoluble in water, ether, and benzene, pre- 
parations fiom different sources melted between 200° and 210°, 
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VERbUCHE ZUR DESTIMMUNG DES GEIIAT.TS 
I'HNKiER PFLVNZEN UNL) PEL \NZENTEIf.E AN 
ZELEW'VNDIiEbTAND'rElLEN AN PIEMICELLU- 
LObEN UND AN CELLULOSE 

A KLF[i{ii:R (Landw Vers -SLaL , 1900, 54, 161) 

ON THE DETERMINATION OF CELL-WALL CONSTITUENTS, 
HEMICELLULOSES AND CELLULOSE IN PLANTS AND 
PLANT TISSUES. 

Ill a pieliniinary discussion the uiiLhoi ciiiically compaics 
llie iLsuksol vaiious ol Lhe methods 111 practice fur tlie ibola- 
Lion and estiination ot cellulose The luclhod ol F ScliuUc 
[digestion with rill HNOj with KCIO^ — i-l days, and altei- 
waids ticating the piodiicL with ammonia, <S:c ] is stated to be 
the ‘best known ’ (piebumably Lhe most widely piacLised) , 
VV IToffnieistei’s niodilu alion ol Lhe above, m which the 
mine ai id is leplaced by hydiochloi ic acid (10 p cL HCl) is 
ne\L noLt d as icducing the Lime ol digcbtion fiom Kj days to 
1-2 days, and giv'ing in many raseS highei yields ol cellule e 
'Pile nicLliods ol Lieating with the halogens, viz bromine 
waLei (M Mullei), chloime gas (Cioss and Be\an), and 
chloMiie watci, are dismissed with a baie mention, apparently 
on Lhe basis of Lhe conclusions ol Suiingai and Tollens {(/v) 
d'he method of Lange, the basis of which is a ‘ fusion * with 
alkaline hydrates at tSo°, and Lhe modified method of Gabiicl, 
in which Lhe Musion ’ with alkali Lakes place in piesence of 
glyeeiin, aie lavourably mentioned 

These methods weie applied Lo a lange of widely diflerenL 
raw mateiials Lo clcteimine, by cuLical examination ot Lhe pio- 
ducLs, both as regaids yield and composuion, what title ihese 
latter have to be legaided as ‘pure cellulose ’ 

This portion of the iinestigation is an extension ol that ol 

Siiimgai and Tollens, these lattei con lining themselves to 

11 
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celluloses o( ihc ‘ noimal’ gioiii)S, lo textile and [lap 
making cellulosLS The pieseiU i omiuuniCcUion is a stu 
of the tissue and cell-wail consULuenls o( tli(. lollowi 
tyties — 

1 Green pinnts ol l.ilse oat pjiass luni^ L ) 

2 Gieen plants ot luceinc [Meduitiio Sdlivii) 

3 Leaves ol the ash {Fm Miiia) 

Leaves eit the walnut {yn^^lans) 

5 Roots ol tlie pLM)ile inelie i;\ iss (!\Inliina LivniUn) 

C) Roots ol dandelion [Tni a\.aLHm offiLinalL) 

7 Roots ot com hey 

8 Cottee beiries 

9 Wheat bian 

These law mateiials weie Lieatcd fui the quantitative e- 
mation of cellulose by the method ol Lange (//), lioirmeistei 
and vSchulze {d), and the numbers obtained aie leleiied 
compaiison to Lhi‘ coi lespondmg yields ol ‘ciude fib 
(E-ohlasei) by the standaid method {a) 

As a fust result the authoi dismisses Lange’s method 
hopeless the lesiilts in successive dctei minations on 
same mateiials showing vaiiations up to bo pet. The test 
by L and are satislactoiilv cimcoidaiU the yields ol cclltib 
aie highei than ol ‘crude fihie ’ This is obviously due to 
consGivation of ‘ hemiccllulusL ’ pioduc ts, whi( h au h^'dioly* 
and dissolved in the ticalments lor ‘ciudc libie’ Lstimati 
A modified method was next investigatLcl, m winch the pioc 
of digestion with acid chloioxy- compounds {t and d) ' 
preceded by a treatment with boiling dilute acid The yie 
of cellulose by this method (e) aie more uniloim, and si 
less divergence fiom the numbers for ‘ciude fibie ’ 

The author’s numerical lesults aie given in a serus 
tables which include detei minations of pioteids and ash o 
sLituents, and the coiiesponding deductions lioiu the cii 
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weight 111 calculating to ‘jiuie llHuIosc ’ The suhioined 
evliact will illustrate these main lines of investigation 



Guide r ibrL 

Pure C 

lliilosc 

ICiw Mtili i.il 

\V<.( ikIl 
M uLhod 

I lollineisLcr 

M( ihod 

U) 

Mollmcistci , 
modilied In 
Aiitlioi 
(0 

O.il glass 

^5 

SI 9 
j 8 7 

SI S 

Lulli lie 

-^5 

JO 5 

Len VLs ol ash 


15 1 

13 

K<jols of okIic 

ji 60 

^9 1 

1 

Co II CL beans 

itS 30 

S 5 I 

-3 3 

B[an 

8 2 

19 3 
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The final conclusion diawn fiom these results is that the 
method o( Hullmeister yields a pioduct containing vaiiahle 
piopoitions of hcmicelluloses These aie eliminated by 
boiling with a dilute acid (125 pet H , SO which tieatment 
may be earned out on the law mateiial — le bcloie esposuie 
to the acid chloiate, 01 on the ciude cLlluhjse as oidinarily 
isolated 

Determination of Tissue-constituents — I^y the regu- 
lated action of cel Lam solvents applied in succession, it a[)pears 
that such constituents ol the plant-( omp!e\ can be leinoved 
as have no 01 game connection with the ccllulai skeleton the 
lesidue fiom such tieatments, conveisely, laiily lepresents the 
true tissue-constituents The auihoi employs the method ol 
digestion with cold dilute alkaline solutions ("o 15 to 05 pet 
NaOH), (ollowecl by exhaustive washing with cold and hot 
water, afteiwaids with cold and hot alcohol, and finally with 
ethei 

Tlic lesidue is diicd and weighed as tiude pioduct 
When necessaiy, the [)iopoitions ol ash and piotcid con- 
stituents aie deteimined and deducted fiom the ‘ cuide 
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product,’ which, thus coriecLed, ma)^ be taken as icpiesentin 
the ‘ caibohydiale ’ tissue constitLients 

Determination of Heinicelluloses — By the piocess c 
boiling with dilute acids (i 25 p rt H^SOi) honiiLclIulost 
are attacked - i c hydiolysed nnd dissolved The action ( 
the acid though selective is, ol couise, not exclusively confine 
to these colloidal carbohydiales The pioteid dnd nnnen 
constituents nie attacked nioie or less, and the ccllulosi. 
themselves aie not entiicl} resistant to the action ^fhe lo‘ 
due to the laltei may be neglected, but in calcukiling ll 
hemicellulose constants Irom the gross loss the jiioLeids an 
mineral constituents icquiic to be taken into aocouiU in tl 
usual way 

QUANTITATIVE SEPARATION OF HEMIC ICLLUr.OSl 
CELLULOSE, AND LIGNIN PRESENCJE OL' PiO^ 
TOSANES IN THESE SUBSTANCES 
Wilhelm HorRiEisiER (Landw Veisuchs-SULl , uSijiS, 5 

347 - 3 ^> 2 ) 

(p 88) The separation of the cellulosc-hicc carliohydial 
ol sunflower husks is d esc 11 bed 

In oidei to asceilain the ellect ot dilute ammonia on ll 
cellulose substances of lignin, a dried 5 pet (austic sex 
exliacL was extiacted successively with 1, 2, 3, and p < 
sodium hydroxide solution. Five grams of the 2 p et extia 
were then subjected to the action of ammonia vapoui , ll 
cellulose did not completely dissolve in six weeks (Jeliulo 
insoluble in caustic soda (32 grms ) was next tjxtiacled wi 
ammonia, in a similar mannei, for to days., dried, ai 
weighed 30 46 grms, remained, which, when treated wi 
5 p ct aqueous caustic soda, yielded o 96 grm (3 pci cent ) 
hemicellulose 

When cellulose is dissolved in Schweizer’s solution, t 
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i<jsidiic IS, by repeated extraction with ac[ncous sodium 
hydi oxide, completely conveiti'd into the soluble foim On 
eva[)Oiating the ammonia (rom the Schweizei’s exliact, at the 
oidinat)' t» mpeiatuie and on a watei-baih lespectively, 
diKeient amounts of cellulose aie obtained, moie hemi- 
cellulose is obtained, by caustic soda, fiom the heated 
solution than liom that which was not heated In this opeia- 
tion the piMitosanes aie moie innuenced than the hexosanes , 
peiUosnnes are not always leadily dissolved by caustic soda, 
and hexosanes aie Ireqiiently more oi less leadily dissolved 
Both occur in lignin, and are then, undoubtedly indigestible 
These points have to be considered m judging the digestibility 
of these cai bohydiatcs, 

A compaiison of analyses ol clovei, at dideient peiiods, m 
the fust and second yeais ol gioisth, shows that both cellulose 
(Schweizei’s extract) and lignin mciease in both constituents 
In the second yeai the lignin alone inci eased to the end , the 
cellulose decicased at the end ol June In the lust }ear it 
seemed an absolutely as well as lelativcly giealei amount of 
cellulose, and hgnm was pioduced m the second year, this, 
however, requires confiimation The amount ol pentosanes in 
the Schweizei extract was relatively gieatei in the second than 
in the fust yeai, but decieased in the lignin moie in the 
second yeai than m the first this lesult is also given with 
lesei ve 

DIE CONSTITUTION DER CELLULOSEN DER 
CEREALIEN 

C E Cross, E J Bjlvan, and C Smith (Beil Ber , 
iScjO, T. 157 ) 

THE CONSTITUTION OF THE CEREAL CELLULOSES. 

([) 84) Straw cellulose is lesolved by two methods ol acid 
hydiolysis into a soluble fui (uial-yielding fraction, and an m- 
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soluble fiacLinii rIos(‘ly icsembliiig the noiinal cellulose [a) The 
cellulose IS dissolved in sulphuuc iieids o( concenliiUion, 
2 HjO, HjSO| 3HjO As soon as soluiion is coin- 
pleLe, the acid is diluted A [)ieci[)UaLe o( cellulose IiydiaLe 
(60-70 p cl ) IS obUiined, and iho (ilLt ted solution contains 
90-95 p(t ol Lh(‘ luiluioids o( Lhe oiiginal cellulose The 
[)ioe('ss IS dillicull to coniiul, howcvei, in mass, and to obtain 
Lhe LiUei in laigei quaiUity Lhe cellulose {h) ib di^n sLed with 
si\ Lime"! Its weight ol i pel MjSOj at 3 atm piebsuic, 
the inoducts ol the action lx mg (j) disintegialed cellulose 
lelaiinng onl)^ a small liaclion ol the (uilutal-^ielding 

giOLips, and (2) a slightly colouicd solution ol the hydiolised 
furiuioids An investigation of Llie latLei gave the lolluwing 
lesLilts by oxidation with nitiic acid no ''aceharic and was 
obtained , showing the absence ot dexLiose The numheis lor 
eiipiic 1 eduction weie in excess ol those obtained with the 
hexoses The yield o( o/a/one was high, vi/ 30 to 40 pet ol 
Lhe weight ol the ( ai bohydiate m suliiLion On (laetionating, 
the melling-points ol the liaetions weie (otincl to lie between 
and 153° Ultimate aiiLilysis ga\e nuinbeis lot C, II, 
and N identical with those ol a [)entosa/one The piodiict ol 
hydiolysib a[)peais, theiefoie, to l)e xylose 01 a closel) ii laled 
del I va Live 

All atlmnpLs to obtain a ciyslallisation ol xyk)se lioni 
the solution ncutialised (JiaCO^), filteied, and evapoialcd, 
lailcd The leadion witii phloioglucol and I-JCl, muicovei, 
was nut the chaiaeteiislic led of the pentoses, but a deep 
violet The product was then isolated as a cliy lesidiie by 
evaporating fuither and diying at 105'' Elemenlaiy analysis 
gave the numbers C 44 2, 44 5, and Ii 6 7, 6 3 Deteimina- 
tions ot furfura] gave 39 5 to 42 5 p ct On treating the 
original solution with hydiogen pei oxide, and waiming, oxida- 
tion set in, with evolution of CO, This was estimated (by 
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ahsoiption), {giving luimljcis foi COj, 19 5, 20 5, 20 i p cL. of 
Lho siibsLuico 

The buni o( Lhc^e (iiitintitalive data is iiiconsisLent wUh a 
pentose or pentosane loi inula , it is more bdlislactoiily e\- 
piessed by the empiiical lounula Cr,H^Oj< q > CH n, which 
lopiesents a pentose monoloima! Attempts to synthesise a 
eoinpOLind ol this lounula have been so fai without success 

UJ<A]ER EINIGE CHEMISCHE VORGANCiE IN DER 
(•lERS'rENEFLANZE 

C E Cross, E | Ervan, nnd C’ Smnii (Beil. IJei , 
1895, 2604) 

THE CHEMICAL LIFE HISTORY OF THE BARLEY PLANT, 

([) S^) Owing to the piesence ol ‘ luiluioids ’ in huge piopoi- 
Lion as ci'instiLiients ol the tissues ol the stains of ccicals, these 
[)lants alloid convenient inatmal loi studying the puddem ot 
the constitution ol the tissue-luiluioids; as well as then 
ulationship to the nounal celluloses 'The giowing bailey 
jilant was in\ estigatcd at bncccssive peiiods ol giowth Yield 
ol luiiuial was ( siimated on the whole plant and on the 
lesidiiL (lom a ticatment with alkaline and acid solvents in 
tile cold such as to icmove all cell contents This lesidue 
is desciibed as ‘ [leiinancnt tissue’ The obseivations wcie 
(allied out thiough two giowing seasons — 1894-5 — which 
weie V(‘iy diKeient in chaiacLei, tlie loi met being lainy with 
l(jw tcinjieiatiiie, the lattei being abnoimal in the o[)posite 
duecLion, 1 e immimiin lauiLUl and ina\iniuin sunshine The 
luiley selected loi obseivation was that ol two e\pciimental 
plot') (jI the Royal Agiicnltuial Society’s laim, one (No i) 
icinaining peimancntly unmanmed, and showing minimum 
yield, the othi i (No 6) leceiving slk h leitihbing tiealment as 
to give ma\imum yields 
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The luiiuci iLcil icsiilts die ^iven iii Lhc cinncxLcI tables 


! 

0 

rt 

HkhmMh-IHMMmm 

rn in'Q -r O 0 /j 'O oi ir, 
0 1 1 0 ”1” rn iH 'I 0 0 

MI-IMIHMMI-VMMiH 

4 J 



□ 

<u 

c 

0^ 

u. 

ryj r>. -1 10 ^ M vO -t yj 

£ 

0 'Ll 

vo invo i>.io j't 0 0 ''I 1-1 

vD 

P 

nir 

t-. 1-1 M 

UL lU 

B 

1 


0 



li: 



75 

0 vu 

P 

j>i ro)VO -t jO in in 0 in h 

p 

— ryt 

01 0 M fo C ''1 '+ inio m 


Cl, ~ 

HMMhl mm H MI-1 

u. 




a cx~ 
n L 

E p 


! o 


Qi CTi in 1 “^ 


O O I'sw Oio 
l'- l“'s CTi O m rn 01 01 
M H M H 1-1 


i>.'0 in o Cl o '•o o *i- 


< VO H VO I-I VO 


be 

p 

-T" 


u 


t.n 

3 


u 


1 O G -t- -< O 


in -i-vo I-. M o fn -h o rn 
m m ir vo 01 /j yj oi -n i'- 


n lO i s o ro 
o c -i- inio c^ I 


C iH vO ro 


c I'' 01 mvci 0) 


1 lyi t ro 

I c in in 

■i" -I- '-t- 


Zi 

w 

o 


Dh 

0 

01 

o 


.a 

O' 

m 


vo o o VO M VO 01 y, -t- 
vo in y j'' 01 o c c o 


VO 00 vo ’■t yj 'T y) o o"! rn 


V VO M vO M VD M VO H VO 


rt 

l»H 


hn 

3 


Cl. 

iL) 

ltj 


]f 


I 


< 



Cellulose Gioup 


I OS 

The Viii unions exhibited by these numbers aie significant 
It IS cleat, on tlie othei hand, ihiiL the assimilation of the 
lui [molds does not v.iiy in any impuitant way willi \aiiations 
in conditions o( aLmos[jheie and soil niitiition Tliey aie 
essentially //'.sj/zc’-constiLuents, and only at the Iloweiing peiiod 
Is theie any ac(. Limulation of these compounds in the alkali- 
soluble (oim It has been pieviuusly shown [ihid 27, 1061) 
that the [iiopoition of fuiluioids in the straw-celluloses o( the 
papei-maker dificis but little liom that ol the original straws 
I'^oi the Isolation ol the celluloses the stiaws aie treated by a 
seveie piocess ol alkaline hydiolysis, to which, therefore, the 
fmfuioid gioups offei equal lesislance with the noimal hexose 
giou[)s with which they aie associated in the complex 

I'he fuiluioids of the ceieal stiaws are therefoie not pento- 
sanes They aie original pioducis ol assimilation, and not 
subject to SLCondaiy changes altei claboiation such as to allei 
eithei then constitution 01 then lelalionship to the normal 
hexose gioups of the tissue -complex 

(i) CONSTITUTION OF THE CEREAL CELLULOSES 
(Chem Soc J 1896, 8o/j) 

(2) TJ-IE CARBOHYDRATES OF BARLEY STRAW 
(Chem Soc J 1896, 1604) 

(3) THE CARJiOHYDRATES OF THE CEREAL 
STRAWS (Chem Soc J 1897, looi) 

{ 4 ) TLIE CARBOHYDRATES OF BARLEY STRAW 
(Chem Soc J 1898, 459) 

C. F Cross, E J Bevan, and Claud Smiiii 

These aie a senes ol investigations mainly devoted to 
establishing the identity u( the lui luial-yielding grotij;) which 
is a chaiacteiislic constituent 

'L'his * iLiiliiioid,’ while eijually lesistant to alkalis as the 
nnimal cellulose gioup with which it is associated, is selecnvel) 
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hydrolysed by acids Thus sUaw cellulose dissolve^- 
phuric acids ol conceiUralion HjSOj clI^O - H^SC 
and on diluting ihe noimal cellulose is piecipiUiL* 
hydiale, and the iLiifLiioid leinains in sokiLion 
shaip scpaiaLiun is dilficulL to conLiol in mass by 
with a vciy dilule acid (i pci I-TSOJ the rondil 
moie easily conliolled, the must salislacloiy lesiih 
obUiined with 15 mins heating at 3 aim picssiiie 
(i) Opcialmg in this way upon bicweis’ giains the 
was obtainable as the chief cunstilucnL ol a solution h 
the lollowing expeiimental luimbeis weie deteiinmcd 
dissolved solids, 280 [) cl ol oiiginal ‘ giains ’ , 

31) 5 pet ol total dissolved solids, as compaied with i 
o( total oiiginal giains, ciipiie leduction (calc to toLi 
I 10 (dextiose — 100) osa/one, yield in 3 p ct solution 
ol Weight of total solids 





PnUns'i/onL 

Analysis 

N 17 

I 17 i 

17 1)7 


C (jj 




II 0 

1 ^ S 

6 r 

Mcking.jioiiu 



1 |rAiS3" 

iMoin these numbcis it 

is seen 

that ol 

the total 1 

of the oiiginal ‘grains’ 84 

[) cL aic thus 

obtained in 


in the (Lilly hydiol3^ed luim, wlm h is that ol a pt 
[jcntosc del native It was, howevei, (ound im[)0‘ 
obtain any ci yslallisation (lom the neutialised (Haf 
concentialed solution, the syiii[) l)eing ke[)t loi soiiu 
a desiccatoi It was noted at the same tmu‘ that tl 
reaction ol the oiiginal solution with [ihloiogliK ol .im 
chloric acid was a deep violet, m contnidistiiu lion 
chaiacteristic ledof the pentoses On oxidation with 1 
peroxide, in the propoUion of r mol TL.Oo to t nn 
caibohydrate in solution, cai borne anhydride was U 
(ILiantily = 20 o p cL ol the lattei 
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nicnlalion ()’casL) expciimenls also showed a div^eigence 
liom the lesisuinl behavioLii o( the pcn*obe^ a cuiisidei- 
ahle proportion oi the rinluioid di^appeaiing in a iioiinal 
lei mentation 

(2) The (juantitative methods above desciibed weie ein- 
[)loyed in investigating the bailey plant at dilleient stages ol 
Its giowLh The gieen [)laiU wms e\tiacLe-‘d with alcohol, the 
lesielue fieed liom alcohol and subjected to acid hyelrolysis 

The hydiol}sed extiart was neiUralise-'d and leimented 
In the early stages ot giowLh the^ fiirfuioiels weie completely 
(ermented, iL disappeaied in the fermentation In the later 
stages Lins pioportion fell to 50 pet In the eailiei stages, 
moTeo\ei, the noimal hexose constituents ol the peimanent 
tissue weie hydiolysed in laige piopoiLion by the acid, wheieas 
in the matured stiaw the hydiolysis is chiefly confined to the 
hill molds In the early stages also the peimanent tissue 
yields an exliact with lelaiutly low cupric reduriion, showing 
that the ( aihoh}diat(‘S aie dissolved by the acid m a more 
complex molcculai condition 

'i’hese ubseiVtilions confitm the view that the luiluioids 
take oiigin m a hexosc-piuitose senes ol tiansloimations The 
pioportion ol fiiiliiioid gioups to total caihohj dinles vanes 
hut little, VI/ fiom J in the eaily stages to a maximum of at 
the riowenng penod At this jienod the diHcicntiatiun of the 
grou[)s begins to he inaikcd 

Taking all the lacLs ol (i) and (2), Lheyaie not inconsislenL 
wMth the hy[)othesis of tin inteinal tiansloi mation ol a hexose 
to a [)( ntosc-monolomuil Such a cliange ol position and 
him Lion of oxygen horn OH to CO within the gioup 
— (T1 on — IS a species ol internal oxidation which reverses 
the lediiction ol loimaldehyde gioups in S)nLhesising to 
siigais, and appeals iherefoie ol piobable occunence 

I’hese constitutional piohlcms aie followed up in (3) by the 
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indiiect mcLhud o( diflcicntialing Lhc rolalionships of the 
luiluioids L() )’east Ili mciUalion, lioiii those ot the peiuosc 
Stiaw and cspaito celluloses aie subjecU'd to the inoecsses 
acid h3’dr(jl}sis, and the nc iitialised exLiacls (ci niciUcd 
high fui filial nunibcis indicating that the fiiituioids aie ihc chi 
constituents ul the exltacL, there is an active (einientation vvii 
pioductiun of alcoliol The cu[)iic lecluclion tails in gieat< 
ratio to llie oi igiiial (Linfeinientcd) than the luifnial Obse 
vations on the pine [lenlo^es — \ylose and aial)inose added I 
dcMiose solutions, and then exposed to yeast action — sho 
that in a vigoious lei mentation not unduly piolonged tl 
pentoses aie unaftecLecl, but that they do come within tl 
mnuenceol the yeasL-ctll when the lattci is in a less Mgoioi 
condition, and when the heexoses ate not present in lelativel 
laige [iiopoition 

(^) The obsei vations on the gi owing plant weie lesume 
with the view ol aitinnally incicasing the dilfeienlialion ol ih 
two main groiijjs ot carbohydiaies loom a poilion ol ahailc 
ciop the infloicsccMice was removed as soon as it ajipeaiet 
The ciop was allowed to maluie, and a full compaiison insL 
tilted between the pioducls of noimal and abnoima! giowtl 
With a consideiable dilteience in tissue’ (13 pci 

less) and a still gieatei defect in cellulose (24 pet), the con 
stants lot the fiuliiioids in lelation to total cai bohydiates wei 
iinaflectcel liy the an ested development This was also true c 
the behavioiii ol the h)drolysed extiacts (acid piocesses) L< 
yeast fermentation 

(5) The extiaet obtained Iroin tlie bieweis’ giams by th< 
piocess desciibed in (2) was investigated in lelation to amnia 
digestion It has been now geneialiy established that thi 
fulfill oidb as constituents ol foddei plants aie digested am 
assimilated in laige piopoiLion in passing tlnough anim.i 
digestive tiaets, and in this respect behave di/feiently lion 
the jientoses The luifuioids being obtained, as deseiilied, 11 
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a fully hydiolybcd condiLion (mounses) the di<4;cstiun problem 
presculed itbcll in ti new aspect, and was llieiefoie attacked 
I'he lesLill ol the comparative feeding expeiiments upon 
labbils was to show that in ihis previously hydiolysed foim 
the furkiioidb are almost entiiel) digested and assimilated, no 
pentoses, moieovci, appealing in the mine 

GciKially we may sum up the piesent solution of the 
problem ol tlie iclationship o( the fiiiluioids to plant assimi- 
lation and giuwth as lollows — The pt'ntoses are not produced 
as suih in the [Jiocess ol assimilation, but lui linal-yielding 
cailioliydiates aic pioduced diicclly and in appiosimately con- 
stant latio to the total eailiohydiates , the)’ aie mainl)' located 
in the peimancnL tissue, in the secondaiy changes of dehy- 
diation, <S:c , accoiU[3anying malinalion they undergo such 
dilleieiUiation that they bi'cume leadily sefiaiable by piocesses 
ol acid hydiolysis liom the moie lesistant noimal celluloses, 
but in relation to alkaline ti Latments they maintain then inti- 
mate union with the lallei They aie finally converted into 
pentoses hy aitificial tieatments, and into pentosani^s in the 
[ilant, with Loss of i C atom in an OMdised loim The 
mechanism ol this liansloimation of he\.oses into pentoses is 
not cleaied up It is independent of cxLei nal conditions, c 
fcitilisntion and atmosphciic oxidations, and is piobably therc- 
(oie a piocess of internal re-airangemcnt of the characlei of an 
oxidation 

ZUR KENNTNISS DER IN DEN MEMBRANEN DER 
PILZE ENTflALTENEN HESTANDTHEILE 
E WiNrERsThiN (Ztschi Physiol Chem , 189.1,521, 

189s. 134) 

ON THE CONSTITUENTS OF THE TISSUE OF FUNGI. 

(p ^7) T^bese two communications aie a contiibulion of 
lundamenlal impoilance, and may be legaukd as placing tlie 
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qucstiuii ol Lhe conipusitiuii ul the (xIIliIusls ol Lhcbc lowt 
lypes oil a ba^iis ot woll-rlcriiiod !acl In the place I 
aiilhoi gives an exhaustive bililiography, beginning iviLli L 
reseatches ol Ijineonnot (i<Sii), who regarded the cellul 
tissue ol these oiganisins as a specialised substance, which 1 
teiiiierl ‘lungin’ Payen rejects this \'iew, and legards tl 
tissue, fully puiihed by the action of solvents, as a ccllulo 
(C,,Hj,,Or,) This view is successively supjiijrted Ijv Fionibe 
[Muldei, iVllg Pliys Chein , JFaunscIiweig, 1S51], S( hlos 
beigei and Doepping [Annalcn, 1^2, ro6j, and Kaisei 1 
Baiy, on a review of the evidence, adopts this view, but, ' 
the piiiified substance fails to give the chaiacteristic colou 
reactions with iodine, he uses the qualifying term ‘ pil/celli 
lose’ [Muiph u IJiol d Pil/e u Flechlen, Lcip/ig, 1884] 

C RichteijOn the olhci hand, shows that these leaclioi 
aie ineiLly a question of methods of pui iHcalion 01 [)ie[)aiti 
Lion [SiL/Lingsbei Acad Wien, 82, i, and consideis thn 

tliL tissue-substance is an oidinaiy cellulose, witli the oidinai 
leactions masked by the [)iesenceof iinpLiiities In legaicl t 
the lowei t3pes of fungoid giowth, such as 3 east, the lesiilt 
of mvestigatois aie moie at vaiiance The leseairhcs 0 
balkowski (p 113) leave little doubt, howcvei, that Lire cell 
membiane is ol the ccllulosic type 

'Phe authoi’s leseaiches extend ovei a L3q)ical nuige o 
products obtained horn Bolciits cduhs, Ae^iv ini\ tamfiestus 
CanthafclliiS tibit} lus^ Mouliclla vscnleuia^ rolypo}Hs o[fl(iualis 
Peuutlliufu e^laiiLumy and ceitain unditci mined species d’ht 
method of puiihration consisted mainly in {a) exhaustive ticat 
ments with ethei and boiling alcohol, [b) digestion with alka 
line hydrate (r-2 pet NaOH) in the cold, (r) and h3'diolysh 
(2-3 pet PTSO|) at 95'’-ioo'\ followi'd by a c hloioxidation 
treatment by the processes of Schul/c or Tloffmeister, and final 
alkaline hydrol3'sis 
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ThL‘ piudncls, le residues, thus obtained wcie dilleienL in 
essential points lioin the celluloses isolated from the tissues of 
phanei ogams similaily tieatod Only in exceptional rases do 
they give blue leactions with iodine in presence of /me chloiide 
or sulphuiic acid The colourations arc blown to led They 
lesisL the action of cupiammoniumL solutions They are for the 
most paiL soluble m alkaline hydiate solution (5-10 pet 
NaOH) in the cold They give small yields (r-2 pet ) of 
fiirluial on boiling with 10 p ct HCl Aq 

Elementary analyses gave the following results, which aie 
impoitanl in establishing the presence of a notable propouion 
of nitrogen, which has ceitamly been overlooked by the eailiei 
obseivers — 


‘ CclhilosL ' or TLSicluc from 

C 

II 

N 

Boletus ccliilis (Scluil/e pioc«-ss) 

1- 1 

5 

3 0 

Boletus eclulis (f lollnieistei process) 

II 

. 


Poh'poiiis oil 

7 


u 7 

Canihaicliiis cib 

'1 1 y 

b « 

3 fJ 

iciis LaiiipLsti is 

1 1 i 

66 

3 G 

Boll yl IS 

1- ^ 

63 

3 n 

Penicilliiini glaucnni 



3 3 

Moicliella csciilciUa 

— 

i 

5 


It lb next shown that this lesidual niLiogen is not in the 
foim of lesidual proteids (i) by diiect tests, all of which gave 
negative lesults, and (2) indirectly by the high clegiec of le- 
sislance to both alkaline and acid hydroly^ls The ‘celluloses ’ 
are attacked by boding dilute acids (i pet H,SO|), losing in 
weight from xo to 23 pet, the dissolved products htiving a 
cupric reduction value about 50 p ct that of an equal weight 
of dextiose As an extiemc hydrolytic tieatmcnl the piodncls 
were dissolved m 70 p cL MiSO,, allowed to stand 24 houis, 
then consideiahly diluted (to 3 pet PESO,,) and boiled to 
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compltiLc the invei^ioii The yields of glucose, culcuk 
fioin the cupric i eduction, were as lollows — 


BoleUis uliilis 

i p cl 

Bolypoi iis oil 

017 1 , 

Vg incus LMlllllLsll IS 

50 I „ 

Muichell.i LscnltiUa 

Go [ ,, 

CantliarcliLis cib 

G 1 0 M 

Botiylis 

ho S ,, 


It will be noted thnt the exceptionally high yield fiom 
Polyporus cellulose is roi related with its exceptionally 
nitiogen By actual isolation ol a ciystalline dcxtioio 
sugai, by prepaiatiuiis ot osa/one and convulsion into sacch 
acid, It was pioved that dextrose was the mam pioduc 
hydiolysis The second mam pioduct was shown to 
ac('tic acid, the yield of which amounted to S p ct m sev 
cases 

Gcneially, therefore, it is proved that the inoie resis 
tissue constituents ol the fungi aie not cellulose, but a c 
plex of carbohydiates and nitiogcnous gioups in combmal 
the foimei being lesolvecl into glucoses by acid hydiolysis, 
the latter yielding acetic acid as a chaiacieustic pioduc 
lesolulion logcthei with the nitiogenous gioups in the loii 
an unciyslallisable syrup 

In the fuithci prosecution of these investigations (2) 
author proceeded from the supposition ol the identity of 
nitiogenous complex of the original tissue with chitin, 
adopted the method of Leddeihose (Ztschi. Physiol Chen 
213) for the isolation of glucosamin hydrochloiide, whicl 
succeeded m obtaining m the crystalline form In the m- 
time E Gilson had shown that these tissue substance' 
' fusion’ with alkaline hydiales yield a icsiduc ol a niliogei 
product (C^jHjgNoOifl), which is soluble in dilute a 
[Recbciches Cbim sur la Membrane Cellulaiic dcs Ch 
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pignoiis, Lii CelluL-, v 1 1, pi ij Thib lesiduc, wliiih was 
Lcrnicd mycosin by Gilson, has boin siinilaily isolated by Lhc 
aulhoi It IS piuvcd, Lhcieloie, that the tissues of the fungi 
do contain a pioducl resembling chum [See also Gilson, 
Com[)t RlmkI T20, 1000 ] This consiilULMU is in mtimale 
union with the caibubydiate complex, whieb is icsoKed 
bimilaily to the heinicelluloses Vaiious intei mediate teims 
ol the hydiulytic senes have been isolated IJut the only 
(iilly identiried pioducL ol Ksulution is the dextiose which 
(inally results 


UEHER DIE KOPILENHYDRATE L) IIEFE 
E Sali-vOWsm (Reil llei , 27, 3325) 

ON THE CARBOHYDRATES OF YEAST, 

The authoi has isolated the moie lesislant constituents ol 
tlKM^ell-membiane by boiling with dilute alkalis, and exhaus- 
tively piiiifyiiig with alcohol and ethei 

The lesidue was only a small peicentage (3-4 pet) of the 
oiiginal, and lelained only 0^15 pcL N 

It was heated in a digcstei witli watei at 2-3 atm sLeam- 
ptessine, and thus resoh'ed into appioximately equal poi- 
tions of soluble cellulose {a) and insoluble (/») The lattei, 
giving no coloLii-ieaction with iodine, is teimcd achioo- 
eellulose , the fuimei leacLs, and is therefoie teimed eiythio- 
cellulose The loimei is easily separated from its opalescent 
solution It has the empuieal composition of cellulose In 
the soluble loim it lesembles glycogen The aehioocellulose 
IS isolated in the foim of homy 01 aggloineiated masses It 
appeals to heiesolved by ultimate hydiol3'sis into dextiose and 
mannose 

I 
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(i) Reactions of the Carbohydrates with Hydr 
Peroxide 

C F Cross E J Sevan, and Claud Smith (J Cliciu 
1898, ^63) 


(2) Action of Hydrogen Peroxide on Carbohydrati 
the Presence of Ferrous Salts 

R S Morrell and J M Croh's (J Cliem Soc , 1899, 


(3) Oxidation of Purfuraldehyde by Hydrogen Pero 

C F Cross, E [ Sevan, and T Heuiero (J Cli So 

1899. 747) 

(4) EINWIRKUNG VON WASSERSTOFli’HYPERC 
AUF UNGESATTIGTE KOHLENWASSERS'l’OFl 

C F Cross, E f Bevin, and T Heiberg (Boil liui , 

2015) 

ACTION OF HYDROGEN PEROXIDE ON UNSATURA 
HYDROCARBONS. 

The above seiits ot reseaiches glow oul ol Lhe obsciv, 
incidental to the use of Ihe peioxide on an osidising agi 
investigating the hydrolysed fuiluioids (102) Ceil, 1111 lei 
able observations had pioviously been nmde by II | 
Fenton (Ch Soc J , 1894, S99 , 1895, 774 , 1896, 5 pi) i 
oxidation ol laitanc acid by the peroxide, inaiiig in pnsei 
ferious sails, the — CHOH— CHOH— lesickio losing II 
pioduction ol the unsaliiratod gioiip, — OlfC - CO 
These investigations have subsequently been tonsidiiahl 
veloped and gcneialised by f'enton, but .is the tesiills ba 
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iinmcdLile beaiing on oqi mam sabjccL we must re fm leaders 
to the J Chem Soc , 1896-1900 

Inoin the mode ot action diagnosed by Fenton it was to 
be expected that the CMOH gioups of the caibohyduites 
would be oxidised to CO gioiips, and it has been established 
by the above investigations (i) and (2) that the pauiciilai 
giOLip to be so affected in the hexoses is that contiguous to 

the typical — CO gioup Theie lesults, theieloie, a dicaibon3'l 
deuvalive ('osone’), which leacts directly with 2 mol phenyl 
hydia/ine in the cold to form an osazone This was directly 
established loi glucose, l-evulose, galactose, and aiabmose 
{2) While this is the mam result, the geneial study ol the 
liiodiict shows that the oxidation is not simple noi in direct 
ciuantitative lelationship to the FCO, employed The mole- 
culai piopoiLion ol the aldoses aflected appeals to be m con- 
sideiable excess, dncl the leaction is piohably complicated by 
intLiioi leaiiangement 

In the main, the oiigmal aldehydic gioup resists the 
oxidation but a ceiLtim piopoition of acid pioducts are 
loimed, probably tartionic acid On distillation with con- 
densing acids a laige pioportion ol volatile monobasic cicids 
(cbielly loimic) aie obtained The proportion ol lurtural 
obtained amounts to 3-^1 pei cent of the weight ol the 
oiigmal caibohydiate 

Since the geneial result ol these oxidations is the substitu- 
tion ol an OH gioup lor an H atom, it wms of interest to 
deteimme the behaviour ol luiltnal with the peioxide The 
oxidation was rained out in dilute aqueous solution ol the 
aldehyde at 2o”-^|o“, using 2-3 mols FCOj pci t mol Cf^H^O^, 
I’hc main product is a hydioxyhiifural, which was sepaiatcd 
as a hydia/onc A small quantity ol a monobasic acid was 
loiined, which was identified as a hydioxypyiomucic acid, 
both aldehyde and acid appear to be the « /3 deiivativos The 
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aldehyde givcb veiy characLeribLic coloui leacuons with phloru- 
gluLinol and rcsoicinol in piesence oi hydiochlonc acid, which 
so closely resemble those of the lignocelUUoses that theie is 
little doubt that these paitieulai leartions must be itleued to 
the piesence ol the hydiosyfurtural as a noimal constituent 

The study ol thi'se o\idations was then extended to 
typical Linsaturated hydiocaibons — vi/ acetylene and benzene 
(.]) Fiom the (oiinei the main product was acetic add, but the 
attendant foimation of liaces ol ethyl alcohol indicates that 
the hydiogen of th(‘ pel oxide may take a direct pait in this 
and other reactions This view leceives some suppoit trom 
the fact that the inlei action ol the HjOj with peimanganate:: 
has now been established to be an oxidation of the of thi 
pel oxide by the pennanganate oxidation, with liberation 
iheicfoie, of the ol the peioxide as an unresolvec 

molecule [nae3'er] 

Benzene itself is also powei fully attacked by the pcioxid' 
when shaken with a dilute solution in piesence of non sall‘ 
The pinducts aie phenol and pyiocatcchol, with som 
quantity of an ainoqihous pioduct piobably luimed b 
condensation of a quinone with the phenolic ]jioduets ( 
leaction 


These types of oxidation effects now established give 
definite significance to the ph) biological functions of tl 
peroxide, which is a foim of 'active oxygen’ ol extieme 
wide distiibution It would have been difficult a pno)i 
devise an oxidant without sensible action on aldehydic grou[ 
yet dchveiing a poweiful attack on hydiocaibon rings, oi 
have suggested a synthesis ol the sugais from taitaric ac 
with a poweiful oxidising treatment as the first and essent 
stage in the transformation 

Oui present knowledge of such actions and effects siigge 
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a luimbcii ot new rlaes lo genetic lelationsbips of carbon 
compounds within the plant The conclusion is ceitainly 
justified that the oiigin oi the pentoses is lefeiuble to oxida- 
tions of the hL\os(‘s, in which this torm ol ‘ active o\) gen ’ 
plays an impoitant paiL 

We must note lieie the leseaiches ot O Ruff, who has 
apjalied these oxida Lions with impoitant lesults in the 
systematic investigation of tlic caibohydrates 

UEliER DTE VERWANDLUNG DER /^-GLUCON- 
SAURE in /:>-ARAr>INObE (Dell Bei , 1S98, 1573) 

CONVERSION OF D GLUCONIC ACID INTO JD ARABIN08E. 

n UNT) / ARAblNOSE (//W 1899, 550) 

ZUR KENNTNISSnEKOXVCR.UGONSAURE (//;/./ 1899, 

2269) 

ON OXYGLUCONIC ACID. 

Ruffin these lescarehes has lealised a simple and direct 
Liansitiuu fiom Lhe hexo^cs to tlie pentoses By oxidising 
gluconic acid with the ])eiuxicle the /3 — CHOH — group 
IS conveited into caihonyl at the same time that the terminal 
(.0011 (a) IS oxidised to CO^ The yield'^ of the lesulting 
pentose au‘ laigo Simultaneously thcic is foimed an oxy- 
gluconic a(‘id, which appeals Lo be a ketonic acid ol foimula 

— (M-rpii CO (ciioii), cooil— 

bioin these results we si-e a luithei lange of physiological 
piohahilities , and with tlie concurient actions o( oxygen in the 
(01 ms ol i)\ I elated to hydiogen pei oxide on Lhe one side, iind 
o/one on the other, we aie able lo account m a simple way 
loi the ielaLi()nshi[)s of the ‘fuituioid’ group, whu h may 
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incliide a numbei of intei mediate terms in the hewse-peiUo^c 
senes 

Following in this diiection of development of the subject n 
a study ol the action of peisiilphuiic acid upon fuiluial 


EINWIRKUNG DES CARO’SCHEN REAGENS AUF 
FURFURAL 

C F Cross, E J Bi'V\n, and J F Brigc.s (Vxil Bei , 1900 

313^) 

Regaiding this reagent as anothci loim of 'active oN^gen, 
It is impoitanL to contrast its action-^ with those o( the hydingei 
peioxicle Instead of the a /^-h^fdioxyfui fuial {imtc, i i 5) w 
obtain the a S-aldehydc as the first product The aldehydi 
gioup IS then oxidised, and as a lesult of attendaiU hydiolysi 
the ling IS bioken down and succinic acid is foimed, th 
oiiginal aldehydic group o( the fui final being split off in ih' 
loim of foimic acid The leactions take place at the oidinai 
temperatuie and with the dilute loim of the reagent deseiibc'' 
by Bac)er and Villigei (Bei 32, 3625) These lesults hav 
some special leatuies of inteiest The <i S-hydi 0x3 fin final ha 
similai coloin leactions to ihose of the u yQ-dtrivalivi*, ani 
may also thcrefoie be piesent as a constituent o( the lignc 
celluloses The tendency to attack in the i 4 position 1 
i elation to an aldeliydic gioup fuither widens the cipabihtit 
of ‘active oxygen’ in the plant cell f^astly, this is Lh 
simplest tiansition yet disclosed fiom the siirrinyl to liiifiir. 
giOLiping, being effected by a icgiikited piopoition ol oxygii 
and undei rondiiions of leaction which may be desf ubed ii 
ot the mildest In legaid to the wido-icaching fuiK tions c 
aspaiagin in plant lite, we have a new suggestion ol geneti 
connections with the fiirliiioids, 
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VERGLEICH DER PENTObEN-BESTIMMUNGSME- 
THODEN VERMITTELST PHENVLHYDRAZIN 
UNO PHLOROGLUCIN 

M Krugfr (Tnang -Diss , Gottingen, 1895) 

COIVIPARISON OF IVIETHODS OF ESTIMATING FURFURAL 
AS HYDRAZONE AND PH LOROGLUCI DE, 

The author Liaccs the development o( processes ot esti- 
mating turlnial (i) by piecipUalion with ammonia ((ui (uiamide), 
(2) by volumetiic estimation with standaidised phenylliydu- 
iine, (3"! by weighing the liydiazone 

In 1893 (Chem Zig 17, 1745) Hottei desciibed a method 
of quantitative conden'^alion with p)rogallol iciiuiung a tem- 
peialuie of ioo°-rio° loi two hours The insoluble pioduct 
collected, waslied, diicd at 103°, and weighed, gives a weight of 
1 97^ gim pel I gini luilutal 

CoLinclei MihsLiLules phloioglucmol lui p)iogall()I, with the 
advantage ot doing away with the digestion at high t(‘mpeia- 
tiiie {Ibid [8, 9^)6 ) This piocess, lequning the piescnce of 
sLiong IICI, has the advantage ol being applied diiectly to the 
a( id distillate, in which foim (uiluial is obtained as a pioduct 
ot condmisation of pentoses, A cumpaiative investiga- 

tion was made, piecipitaling fuiluial (^7) as hydi a/one in 
I'll esence of acetic acid, and {b) as phloiogliicide in presence 
ol llCl (j2 pet) In (a) by vaiying the weights of known 
(pianLitiL^i of liirfuial, and using the faetui, hydiazone 
X o 5 16 [4- o 01 04] m calcLilatmg Item the weights of pieci- 
pit.iles ol)Lained, the ma\iinuin vaiiations ftoin the theoielical 
numbei weie -1-171 and — i 74 In (/») it was found neccs- 
saiy to vary the factoi fioin o 52 to 055 in caleiilalmg froiii 
t)hloioglii( ide to luifiiial The gieatesl total range of vaiui- 
tion was ioimd to be 25 pet The phenol piocess is therefoie 
eiiLially accuiate, has the advantages above noted, and, in 
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addiLiun, i':. less liable to ciioi lioni the picssuie in the distillates 
obtained lioin vigelable substances ol volatile piodiicts, eg 
ketonir compounds, accompanying the (uilLiial 

This method has been ciiticised by Melbel and Zeisel fSit/ - 
bei Wienei Akad 1895, ro.(, 11 p 335] on two giounds ol 
eiioi, vi/ (i) the [iieseiK e of clnesoicinol in cdl oidmaiy [)ie- 
paiations ol phioiogliR inol, and {2) ( hanges in w( ight ol {\\^ 
pieti[)ilaLe ol [ibloi ogkieide on diying The piocess was 
can lid out comptualivelv with oidinaiy j)ie[)Ln<iLions, and with 
speiKilly pine [iiepaial ions o( the phenol The quantUative 
lesulls will identn al Thi iiiLieisms m i[Liesiion aie Ibeie- 
loR dismissed Altlioiigh the process is to be iKommendid 
foi Its simplicity and the salislacloiy cijnioidanee ol lesults 
It IS to be noted that it rests upon an empiiiral basis, 
since the jjldoiogliK ide is not (oimed by the simple iiaction 
-I- ^ blit appeals to 

have the composition 

In paiL 11 of this paiiei the author dis( usses the (piestion 
ol the piobiible extent in tlu sensi‘ of diveisity ol constitution 
ol iiii liiial-yielding constituents ol jiKint-tissnes (lliK'oson wms 
isolated (10m glueosa/on, and lound to yield 29-36 pet 
luiluial (llueonK and distilled with hydiothloiK ai id gave 
tiaies ol liiiluial, so also with sulphuiK at id and manganic 
oxide 

Stanh was oxidised with pei manganate, and a mixtiiie ol 
piodtiets obtained of whu h one gave a < haia( Leiistn \iolcL 
(olouiatLon with phloi oghic ol, ivith an absoi pi lon-band tit tlie 
1) line On distilling with IK’l liiilmtil Wtis obttiincd in some 
(|uantity 'J’he prodiK L in (fiiestion w.is lound to b< veiy 
sensitive to thi action ol basi's, .ind was destioyid by the 
iiKidental opeiation ol neutialismg the luixtuu* ol oxidised 
[)iodu('ts witli ( tilcMuiu i aibonate It was lound imjiossible to 
isolate* the com]ioiind 
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UNTERSUCHUNGEN UEBER DIE PENTOSAN- 
BESTIMMUNG JSIITTELST DER SALZbAURE- 
P H L O R O - G L U C I N - M E T H O D E ^ 

E Kiu)r.i' R (joLiin 1 LanclwiitlischafL, 1901,357) 

INVESTIGATION OF THE HYDROCHLORIC ACID PHLORO 
GLUCINOL IVIETHOD OF DETERMINING PENTOSANES, 

This pa[)ei is ihc mosl coni[)lcte invciSUgalion ytjL [)iih]ishL‘rl 
uf ihc now well known mcLhod of piecipilaLing and ostimaling 
(ill filial in acid solution by means ol the Inbydiic phenol In 
ihe last seclion ol the [lapei is contained the most impoiLanl 
lesull, the ]mooI that the insoluble phloiogkicide is loimed 
accoidinp, to the leaction 

c,ll,0, -I- - 2M,0 = Cnll.O, 

also, l)y \ai3in^^ the piopoi lions of the pine leagents intei- 
acLing, that the condensation Lakes place invmiably according 
to this equation 

Incidentally the lollowing points were also established — 
The solulnlity of the phluroglticide, under the conditions of 
nnally separating in a condition foi diying and weighing, is 
1 mgr pel roo c c ol total solution, made up ol the oiiginal acid 
solution, in which the precipitation lakes place, and the wash- 
watei ier[uned to piiiily horn the acid "I'he phloioglucide is 
liygioscoinc, and must be weighed out of contact with the air 
"J'he piesence ol diiesoicmol is withont inlluence on the lesult, 
piovided a siiflicaent e\eess of actual phloioglucmol is employed 
dims even with a piepaiation containing 30 j) cl of Us weight ol 
diiesoicinol the indiicnce ol the laLLci is eliminated, piovided 
a weight be taken equal to twice that ol the luiltiial to be pre- 
( iiulaled The iiheno! must be perfectly dissolved by wt\iming 
with dilute MCI (r 06 sp gi ) hefoie adding to the fuiluml 

1 d his pnpci appeals cliiiing the punting o( the authoi’s oiiginal MS. 
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solution For collerting the precipitate of phloroglucide the 
author employs the Gooch ciucible 

The paper contains a large numhei of (luaiititative results in 
pioof ot the various points established, and concludes with 
elaboiate tables, giving the equivalents in the known pentoses 
and then anhydrides (oi any given weight ol phloioglucide 
fiom o 050 to o 300 grm 

UEBER DEN PENTOSAN-GEHALT VERSCMIEDENER 
MATERIALIEN 

B Toi LENS and I-T GLAunn/ (J fur Landwiitschaft, 
r 897 , 97) 

ON THE PENTOSANE CONSTITUENTS OF FODDER-PLANTS 
AND IVIALT- 

(p 171) {li) The authois have le-deternnned the yield ol 
fuifuial fiom a large lange of plant-pioducLs, using the phloio 
glucol method The nuinbeis appioximate closely to those 
obtained by the hydra/ione method The lollowing may be 


cited as typical 

SubstaiKC T ui luial p lL 

Rye (Goltingcn) G 

Wheat (st|iicire head) j 75 

Buaiiey ([leacocL) (. 

Oats (GotLinf^Ln) 7 7*! 

Mai/e (Aniei lean) ^ 17 

Meadow hay ri 

Bian (wheat) 13 uG 

Malt G 07 

Malt-s]iioiits 8 sG 

Su^sar-beet (e\liaiisted) 1 ( 115 


{b) A comparison of wheat with wheat bian, ike was 
made by giinding in a moitai and ‘bolting' the lloiii thuiiigli 
a fine sdk sieve The lesults showed 

1 111 Fur il p lL 


Ol iginal wheat I 7s 

rnne floiii i 7^ 

Bian (2^ pet olwlieat) ii 25 

Wheat-biaii oleommeicc . . . r^^oG 
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II is evident that ihe pentosanes of wheat are localised in the 
nioie lesislanl tissues ol the giain 

(i) An investigation ol the pioducts obtaini'd in ihe analy- 
tical piuccss lor ‘ciude fibre’ ga\e the following 
(i) In the case ol brewer-^’ giains 

ino ^iins triains ga\e liii (limI ~ jq 13 i^eiUosane 

/ -JO ,, ciiicIl; IibiL ,, ,, = a 52 

- \cid cvLiacl ,, ,, - 22 76 

i Alkali ,, ,, ,, r 20 

DeliLioncy Irom Lolal ol oiiginnl giains 2 95 

^0 13 


(2) In the case of meadow hay 

The ciude fibie (30 pet) obtained letainecl about one 
loLirth (23 63 [) ct ) of the total oiiginal pentosanes 

[d) An investigation ol bai ley-malt, malt-c\tiact or woit, 
and finislied beei showed the following An inciease of lur- 
kiioids in the [dioclss o( malting, 100 pts barley with 7 97 
ol ‘ pontosanc ’ yielding 82 of malt w ith 11 18 p ct * pentosane ’ , 
con (liming the ohseivations ol Cioss and BL\an (Hci 28, 
2fio-.j) Ol the total fuiluioids ol malt about \ a 10 dissolved 
m the mashing piocess In a iei menlation foi lagei beer 
It was loLind that about ol the total fuifuioids ol the malt 
finally buivive in the beei , the yield ol luilLiial being 2 92 pet 
ol the ‘total solids’ ol the beei In a ‘ vSclilempe ’ or ‘pot 
ale,’ Irom a distilleiy using to r paiL malt 4 pails law giain 
(tye), yield ol linluial was 9 p ct of the total solids 

In a geneial leview ol the ielalionshi[)S ol this group ol 
[ilant-pioducts it is pointed out that they are laigcly digested 
by animals, and [irobably have an equal ‘assimilation ’ value to 
stau h They lesist alcoholic feinicntation, and must eonse- 
(lueiUly be taken into account as t oiisUtiients ol becis and 


wines, 
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IJE]]ER DAS VERFIALTEN DER PENTOSANE DER 
SAMEN BEIM KEIMEN ^ 

A ScHONE and L> Toi lens (foLii I [.andwiiLlischafl, 
lyoi, 3.1 c)) 

BEHAVIOUR OF PENTOSANES OF SEEDS IN GERIVIINA- 

TION- 

Thc nuLhnis ha\e invcsliy;al(j(l I he gti ininaLKni ol bailey, 
wheal, and pe.is, in ahsenct u( hghl, and gt'neially wilh exclu- 
sion of assimilating activity, to dcLeiminc whethei ihe oxida- 
tion with attendant loss ol weight, which is the main chemical 
leaUiie ol the geimmation propei, alleiLs the penlosanes ol 
the seeds The following aie tyi)i< al ol the (luaiuitalive lesults 
obtained, which aie sttitid in absolute weights, and nut pci- 
centages 



Ol i|4m i] sccti 

M ill or 

t'crminati d ptodiKi 

I’lmIo 
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BcUlcy 
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|c 31^ 

Peas 

50U on 

l M 

|o 5 ^ 

|[ 17 

<j(i 

jSO Go 

15 

lb 97 


The atUhois conclude geneially that theic is a slight abso- 
lute inciea&e in the penlosanes, and that the i)entosancs do not 
belong to those leseive mateiials winch iindeigo dcstiiicLive 
oxidation duimg geimmation 

In this they conliim the picviously published lesiilLs ol 
De Chalmot, Cioss and JJevan, and (lot/e and Plcillei 

UEBER DEN GEHALT DER BAUMWOIJdC AN 
PEN ros \N 

II SuKiNOAR and B 'I’of li.ns (Ztschi tingew Chciii , 

tcScj7, i) 

PENTOSANE CONSTITUENTS OF COTTON 

(p 290) It has been stated by Link and Voswinkel 
(Pharin Centralhalle, 1893, 253), that law cotton yields 

* This paper appeais during the printing of the auLhoPs original MS, 
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‘ wood yiiui ’ as a pirxlucL ot hydiolysis The atiLhoib weie 
unable to obtain any pentodes as products ol acid hydrolysis 
ol law cotton, and tiaces only o( tui (uial-yiclding caiboh 3 'diates 
They conclude that law cotton contains no appieciable 
(]LianLiiy ol pentosanc 


(p 131) Lignocellulose Esters — By a lullei i^tudy ol 
the estei leactions ol the noinial cellulostis we have been 
able to thiow some light on the constitutional pioblems 
involved , and we have extended the investigations to the jute 
fibie as a ty[jc ol the lignocelluloses, (10m the results of which 
WL get a ( leaiei idea ol the lelationships ol the constituent 
gioups 

Taking the empiiical expiession (oi the com[jle\, 1 e the 
entile lignoccllulose, the (oinnila we shall be able 

to coin[)aie the estei dciivaliVLs with those ol the cellLilosus, 
which we have also leleiied to a C’l, unit But wc shall 
ie(|uiic also to deal with the constituent gioups ol the complex, 
which (oi the [juijioscs ol this discussion may be legaided as 
((z) a cellulose ol noimal chtuacteiistics — cellulose a, [l>) a 
cellulose yielding luiltiialon boiling with condensing atids — 
cellulose /3, and (^) a much condensed, and in [)aU benze- 
noid, gioup whi( h we may continue to teim the \\g?ioHe 

glOLip, 

d’he lattui has been specially examined witli legaid to Us 
propoition ol OH gioups, as a necessaiy pieliminaiy to the 
mvesLigation ol esieis, m piodticmg which the entire complex 
IS employed It will be shown that the csLci gioups can be 
actually localised in \aiioiis ways, as in the main eiUeiingthe 
cellulose lesidues a and /5 But that the lignone gioup takes 
little paiL m the leacLions may be geneially concluded on the 
evidence ol its non-reactivity as an isolated denvaUve (0 
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chlorinaLion, &c iL is isolaLod in Lbc foim of an amorphous 
body, but of constant composition, iLprcscnlod by the foimiila 
CiyH^yCl^O.) Tins compound, soluble in acetic anhydride, 
was boiled with it foi si\ houis altei adding (used sodium 
acetate, and the pioduct separated by pouring into watei 
The dilute aud hlteied liom the product contained no hyeho- 
chloiic acid noi by-pioducts of action The product showed 
ail inciease of weight of 7 5 [i ct Foi one acetyl iJoi \ mol 
CioHiyCl|0 the calculated mciease is 8 o p ct It is evident 
horn the nature of the dei native that this icsull cannot be 
luitliei Nerified hy the usual analytical methods (2) The 
chloiinated dciiv'ative is cnliiely soluble in sodium sulphite 
solution This solution, shaken with ben/oyl chluiid(‘, with 
addition ol sodium hydiate in successive poitions, shows only 
a small (oi mat ion o( insoluble ben/oate, which scpanites .is a 
tariy pic(ipitatc (3) The empincal loimula ol the Iignone 
complex^ m Us isolated forms induates that veiy little hydio- 
lysis occLiis in the piocesses ol isolation Thus the chloiinated 
j)ioduct wc may assume to be derived (lom the com[)le\ 
soluble b) -[)i()clucts born the bisulphite 
processes ol pulping wood the Iignone exists as a sul[)honaied 
deiivative, C>jH2{(OCH (SO.jH) The oiiginal Iignone 
may be legaided as passing into solution as a still condensed 
complex derned fiom (Tollens) 'L’heie is evi- 

dently little attendant hydioxylation, and anothei essential 
featuie is the small molecular pio[)orlion ol gioups showing 
the typical sulphonation 

It appeals that in the iignone the elements aie a[)[)io\i- 
mately in the relation C^, H O.j, and it may assist this dis- 
cussion to formulate the main constitutional types consistent 
with this latio, viz 

(1) The tiihydroxybenzcncs CyI-Iy(OH)i. 

(2) Methylhydioxyluilmal QHoO (OH)(CI-I,) 



Lignocelluloses 1 27 

/(CHs) 

(3) Methylhydio\ypyrone C0<C,H2 

\(OH) 

r ' 'I 

(4) Tiio\ycyclolie'cane CH— CH— CH— CH— CH— CH 

No/ 

It IS probable that all these L^^pes of condensation aie 
lepiesented in the lignone molecules, since the detivatnes 
yielded in decompositions of moie or less regulated charactei 
arc eithei diiectly derived from 01 lelated to such gioups 
For the moment we pass over all but the general fact of com- 
ple\ity and the maiked paucity of Oli-gioups It would 
be of importance to be able to formulate the exact mode of 
union of the lignone with the cellulose lesidues to constiLiite 
the lignocellulosc The evidence, howevei, does not cany us 
faithei than the piobabilUy of union by complicated groups 
and of laige dimensions, for not only is the lignone isolated 
in condensed and non-h} dioxylated (uims, but the cellulose 
also IS nut hydiatcd or hydiolysed tuuher than in the latio 
3C(5l-IiyO{i I-FO It IS piubablc, thciefoie, that the water 
combmmg with the lesidtn's at the moment of then lesoltUion 
is lelatively small 

Lastly, wo have to lemembei, when dealing with the 
Statistical results of the reactions to be described, that the 
approximate propoitions per cent of the constituent groups 
aie 

CeiliilosL a 65 ] 

,, {i 15 V = roo lignocelliflosti 

Lignone j 

Jute Benzoates. — In piepanng the jute loi tieatment 
It was boiled in allcaline solution (i percent NaOH), washed 
with water and dilute acid, again washed, diied, and weighed. 

In the ester leacLion the leageiiLs weie employed in the 
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piopoiLion CiJ-I,gO,| 3 NciOH 2C<,Hr,COCl A series of 
quanLilative expenmeiUs gave yields ol 126-130 p cL ol ben- 
zoate [calciiItLled tui monoben/oate 13-^1 pci] 

The lesuks were confiinied by 11 1 Urn ate analysis The 
nionobenzoate theieloie lepresents a maxinuiin, and this 
molecular pioportion is one-hall ol that obseived with the 
noimal cellulose, calculated to the same unit 

LoLdlnation oj Ben^oyi Group — The entrance of the 
cMli gioup affects the Lyi)ical coloui leaclions ol the ligno- 
cellulose, which aie laintei The feiric leiiicyanide le- 
aetion almost distippears The lignone gioup is miaflected, 
and combines with chloiine as in the oiiginal The lignone 
chloiide ib lemoved by sodium sulphite solution, and the 
lesidue IS a i cl! u lose benzoate The loss ol weight due to 
the elimination ol the lignone was 12 7 pet Calculating pei 
100 ol the oiigmal lignocellulose this becomes i6 'These 
btatisLiCb luiihei conPiim the localisation ol the ben/oyl giout) 
in the cellulose lesidue It is to be noted that the jncsencc 
ol the benzoyl gioup lendeis the cellulose moie lesislant to 
hydrolytic actions Thus, to bung out this fact moie piomi- 
nently, we may calculate the yield o( lesidual cellulose 
benzoate pet ol oiiginal jute, and we find it 109 [> cl 
Taking a maximum pioportion loi oiiginal cellulose — vi/ S5 — 
this benzoate lepiesents a yield of 129 [) ct , as against 
the Iheoietical foi a monoben/oate, 132 pet 

Finfiaal Numbcfi , — The percentage ol lui final obtained 
by boiling with HCl of t 06 sp gi was 3 02 and 3 29 in sepaiate 
detCLininations Calculating to the oiiginal ligno-oellulose, 
the peicentage, 4 21, indicates a consideiable loss ol the 
fuiluial-yielding constituent. The efieet was also appaient in 
the cellulose (benzoate) isolated by chlorination cV , the [lei- 
centage being i 39 p ct , and calculated to the oiiginal jute 
benzoate i 59 p.ct Under the conditions adopted in dis- 
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solving nway Lhti chlorinated Iignune the onginal non- 
ben/uaicd lignot ellulose would have yielded a cellulo'ic giving 
6 to 7 j) lL luiliim 1 

Since the ben/oyl gioLip is hanlly caicLilated to [)ioc 1 lico a 
conslitutional change affeLting the luiliiral constaiiLs, it was 
nec'essai} to examine the ( I feet o( the piclimintLiy dlkaline 
tiLaimenl, and the change in ihe luiluruid gioup was in fact 
localised in tins icaciion It was found that, on washing the 
alkali horn the meiceiiscd jiite, and further purif)ing the 
lesidiic, this latter \ leldLd only ^ 2 pet luifural [^4 pet on 
onginal fihiej The alkaline scdulion and washings were 
acidified and distilled from 10 pci IICI, yielding an additional 
36 [) cl calculated to the onginal lignocellulose Ily lieat- 
menl with iIk. concentiated alkali, iheicloie, ihe fuiluioid of 
tin onginal IignocLlluIose undergoes little change, hut is 
SLleclively dissohed This point i^ undei luithei in\esli- 
gation 

(p 132) Acetylation of Lignocelliiloses — Ace- 
lalis aie leadily loimed by boiling the lignocclkiloses with 
acetic anhyclnde The denvativc^s ohlaincd liom ]Lite are 
only genu Killy mentioned in the isl edition (p 132) A 
(uithcr stud) ol the reactions in legard to special points 
has led to some mcjre definite lesults The viclih of pio- 
diict by thu ordinary and simple process are 114-115 pet 
Wui on analysing the pioduct an impurLanL dibciopancy is 
revealed 

For the saponification we employ a solution of sodium 
ethylate in the cold The following numbers weie obtained 

Acetic acid IIjdiOLclIuIosi, ri-aidue 

27 2 77 

Calc foi (liacftatci on CijHihOj, 308 78 j ' 

The deiivative is approximately a diacetatc, and on the 
assumption ol a simple ester reaction the yield should be 
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127 pet Assuming that the diflcicncc .>1 13 P ct is clue 
to loss of water by mteinal condensation, it a|)p‘-‘^"'’ '''-‘L !'>' 
each acetyl group ,-nLeung, 2 mol H ,0 .iie split ofl 

Tne )ute acetate showed the normal leaction witli ihloiine, 
and the lignone chloiide was dissolved by lieatment with 
'sodium sulphite solution The fibrous residue was (oloiiiless 
It proved to be a cellulose acetate The (ollowmg niinilKis 
were obtained on saponification 


Act-lit. ni-icl CpHiiIo'il 

6 7<» o 

30 g OS 

Calc lor divictftate on CioMooOi,) -Q | 1 ^) 0 


The interpretation of these numbeis appeals to lie I his 
in the oiiginal reaction with the Iignocellulose it is thi' cellulose 
residue which is acetylated, and at the same time condensed 
The c llulose losidue which undergoes cundensalion is not o( 
the noimal constitution, since the normal cellulose is ac etyl- 
ated without condensation (sec p 41) On sai)oniIi( alion 
a portion of the Vellulose, in again combining with wah 1, is 
hydrolysed to soluble piuducts The lignoiK gioiip as it 
e\i3ts in the lignocelluluse has no free OH gioups, and pio- 
bably no fiee aldehydic gruu[)S such as would leart with tlu‘ 
anhydride Such gioups may, howevei, be oiiginally piesenl, 
and may take pait in the intLrnal condensations which havt‘ 
been show'n to occur The fuifural constants ol ihi* ligno- 
cellulose are unaffected by the acetylation and condensation 
The hygroscopic moisture of the product is lowanecl fioni 
lo-ii pet in the original to 4 5 pet The feme IcMiicyanuk* 
reaction is inhibited by the disappearance of the uaitivi 
groups, upon which this curious and chaiacteristic jilu noineiion 
depends (ist ed ) 

Acetylation of Benzoates — The cellulose iiibm- 
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zoatc (Cp, basis) and Lbc jute mono benzoate were acct}']atecl 
undei compaiaUve condition'^ The results weie as follows 

C\) basis 

CelliilO'.c rlib n/o-ttc Juit, nionobLii 'O.uc 


Eblei rCiiLtioii 
\ iLkl 

( ClIIuIosi. I 

\ LltillOl LllulO -iC 1 

I oiinil 

MI p lI 

C iIl lor 
(li iLtt ii on 
clibiMi/OiiLa 

1 15 P U 

round 

12 1 p Ll 

C 1 II lor 
diiLut \tL on 
monobcn/o.iLc 

[ ■’O 11 Lt 

STpoiiiliLatiun 


■52 () 

VI h 

(M I) 


N lOlI Lombmini? 

3 

(j 

jS 1 

2| ^ 


Fioin these results it would appear that the inimbei of 
acet)'! giOLips entering the benzoates is the same as v\ith the 
Linbcn/oylated fibies, the ben/oyl has no inflLience upon the 
h3'dio\yIs as against the acetyl At the same time the inteinal 
condensation noticed m the acetylation ol the jute appears not 
to occiii in the case of the ben/oate 

Nitric Esters. — The numbeis lesLilting lioin the 
c[uantitaLive study ol the cslei reaction and piodtici (ist ed 
p 1^3) sliow a very laige diveigcnce ol the yield ol pioduct 
1 10m that which would be calculated Irom Us composition 
(N pet) on the assumption tliat tlie estei leaction is 
simple AVe have lepeated the icsults, and find \Mth a yield 
of 145 pci that the piodiicL contains ii S ptl N 
The leaction 

-h 4 HNOj - 4 H,0 

gives a tetiamtiate with n 5 p cL N and a yield ol 159 pet 
The ester leaction, theieloie, is not simple There aie two 
sources of the loss of weight The fust of these is evident 
from the occurience of ceitam secondary leacLions which 
result in the solution of a certain pioportion of the fibre 
substance in the acid mixtuie To determine this quanti- 
tatively we have devised a suitable vaiiation of the method of 
combustion with chromic acid (ist ed ) 

The vaiiation is requiied to meet the difficulty occasioned 
by the tension ol Llie nitiic acid and products of deoxidation 

I’be mixed acids (10 c c ), containing the oiganic by-piuducLs 

K 2 
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in solution, aic caiefully clilut("d in a small flask with an equal 
voIliiik' of water, picventin^ use ol tempciatine Nuioiis 
tunics aic evolved duiing the dikiLKm btiong sulphiiiie aeid 
(15 cr) IS now added, and the residue ot nitrous lumes 
e\pelled by a ruirent ol an, agitating the contents of the llask 
from time to time I’he combustion with C.1O5 is then pro- 
ceeded with in the oidinary way The gases evolved aie 
measmed (total volume) and calculated to C piesent in the 
lorm of pioducts derived horn the lignocelliilose , and, assuming 
that this contains 47 pet C, we may evpiess the result 
tippioximalely in teims ol the fibie substance The method 
was contiolled by blank expi iiments, in which citiicacid w'as 
taken as a convenient cm bon com[jound for combustion The 
C found was 31c) p ct as against 3>i 3 p ct calcukiLed by 
this method w^e find that with ma\imum yields of niliate at 
1^13-145 pet the oiganic mattei in solution in the acid 
mixture amounted to 49 to 53 pet ol the ouginal ligno- 
cellulose 

Intioducing this riuantity as a coriection ol the yield of 
nitrate in theoiiginal leaction, w^e must express the 143 parts 
as obtained fioin 95 of fibre substanee insl(‘ad ol 100 

The yield pei imjleeule C (= 306) is theieloie 

462, w^hereas loi a tetianitiate loimed by a smqile estci 
reaction the yield should be 486 The diffeiente (24) re[)ie- 
sents I 5 mol II2O split of! by internal condensation 

The correction for total N is 1 datively small, raising it 
from 115 to T2 2, which remains in close agieement with the 
experimental numbers 

Monobduzoafe — Treated with the acid mixture yields a 
mixed nitrate The yield is 130 pet, and the produet con- 
tains 7 6 p ct O NOq nitrogen These niimbcis appioximati 
to those requned for reaction with 4I-INO3 giotips, three 01 
the residues entering the cellulose, and one (as NOj,) the 
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heii/cne iing o( the subbULutiiig groii[> Foi buch a leaclion 
the calculated numbeis aie Yii^ld K14 pel , 0 NO^ nitiogc.n 
7 I p ct 

The evpciiuieiUal nunibeib lequiie collecting 1 01 the 
amount o( loss in the loim ot products soluble in the acid 
miMuie, VIZ 76 p ct , but the)/ icintiin within the uinge of 
the expenmenlid eiiois suMiciently to show that the bcnzo)/l 
gioup limits the ninubei o( OH giou[js taking paiL in tin* 
estei leaction to thiee The collected yield pei i mol ol 
jute benzoate (qio) is 576, as against the calctilated 590 loi 
4 HN 0 ^^ reacting A loss of iH^O per molecule by intuinal 
condensation is ihereloie indicated 

Denitration — The lemoval of the nitric gioups fiom 
the esters is elfected by digestion with ammonium sulphide 
But the leactions aie by no means simple Theie is con- 
sideiable hydiolysis of the lignocellulose to soluble pioducts 
'Fluis the tdianiifoic )ields only 464 o( denitiated fibre m 
place ol the ealeulated 66 The pioducL is a cellulose, 
yielding only o 5 pei cent luiftiial The hydiolysed by- 
piodiicts, moieovei, when I iced from sulphui tind distilled 
fiom hydiochloiic acid, yielded only an additional 25 pet 
I LU rural, calculated to the oiiginal lignocellulose 

These statistics confirm the evidence that the ester 
leaetion is not simple buch changes lake place in ihelignone- 
/ 3 “CellLiluse complex that they revert, not to their oiiginal 
loim, but to soluble derivatives of diffcTcnt constitution 'I’he 
mixed niLiale liom the benzoate is denitiated to a cellulose 
anudo-ben/OtLte, which confiims the localisation ol a mlio- 
gioiip in the benzoyl lesidtie 

(p T57) General Characteristics of the Ligno- 

celluloses — Later investigations have somewhat modified 
and simplified our views of the constitution ol the typical 
lignocellulose (jute), so lai as this can be dealt with by the 
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slatistK s oi Us niuie mipoiLiiU cloconiposiLions 

pp 157 *^>0 

Cellulose — I’iicro is IillIc cIoliLiL LhtU the iuilural-yicl< ^ 
mg gioLi[)s ()1 the oiigmal aie isolated 111 the loini of Lli 
/i-celliilose. Tolkiis L‘m[)liasisLs this fad in his stucliC'. ( 
cellulose - estimation nietliods \Ve had pievion^ly show 
(original, p 159) thal the )[eldof (uiltiial is not allected 1> 
the ^ hut it apj)eais (rum our iniiuhLis that on I 
50 pet ol these gioups leniain in the isolated ecllulose, th 
lesidue undeigoing h3'di()lysis to soluble coiu[)ounds In 
caicliilly iLgulated hydiolysis following the chloiination 
a[)peais lhat the fuiluioids aie almost enlnely conseived m l\^ 
lorm ol a ( c llulose 

M(jieov<j, an investigation of the pioduels dissohed l> 
sodium sulphite solution liom the chloimLited libie has sho\v 
that they aie piaetieally liee iiom luiluioids This eiiabb 
us to eselude the Iuiruial-)ieldmg gioups Iiom the lignon 
eomple\ At the same Lime, through oui later studies ol Li) 
hydioxylui finals, il is ceiiam that these pioducts aie leprt 
sented in the fihie substance and piobably in the lignon 
c omple\ 

Chlorination Statistics — It has been pointed out by 
couespoiulent — to whom we e\[)iess oui indebtedness 
that we have made a misUike in Ciilculating the pio[)OiLion < 
lignone lioin the latio ol the C\ (ombimng with thi hln 
substance 01 lignoec llulost' (p cl ), to thal ol the ('l/;^'s<7// / 
the isolatid lignone c hloi ide ([)(. L ) 'The lignoeelliilose (on 
bines with thloiine in the latio 100 S, but the lignon 
chloride containui}^^ 26*7 ol chloiine means lhat, neglei ling lli 
hydiogen substituted, 73 ol lignone combine with the 27 c 
chloime ap[)roximalely. On the uniloim peicentage busts Lli 
(aleulnled piopoition ol lignone would be f'y, ojl a little ovi 
20 p ct 
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Tn iLgaid Lo the propouion of liyclrauon aLLcnding Lbe 
resolution, we have* shown on cijnstiuitional giounds that this 
nuisl he lekiLivel)^ small Assuming appio\imaLely the luimuLi 
(01 the lignune lesidiu as iL lmsIs in combination, 
and the anhydride loinuila (ui the cullulose, these levised 
Statistics now appeal, as regards Llie caibon contents ol the 
lignoci^llulose 

Cellulost, 1 C, Iignone, 578 
8 q X I M - i()(J = 35 
< 57 S — ino = 1 1 5^ 

17 oS p cL C in lignocollulose 

These conclusions aic in ac( ordance with the expeiimental 
laets, and, taken togelhei with the new evidence we have 
aceiiniLilatLd tiom a study ol tlie lignocellulose esLeis, we may 
sum u[) the constiliii lonal points as lollows The lignocellulose 
is a com[)lL\ ol 

Cellulose II ClIIuIosl p Lignonc 

6s p CL 15 p CL 20 

Allied Lo lliL noinnl Yielding Imlmiil ip- One third of \\'hi(,h 

celUilosLS prosinmc!} is otben/cnoid 

type 

The lignone ('onlains but little hydio\yl The celluloses 
aie in condensed hydio\)l union vsnth the lignonc, but the 
combinalion occuis by coniplexes orielalivcly laige nioleculai 
weight 

DIE LHEMIE DER LICJNOCELLULOSEN— EIN 
NEUER TV PUS 

\V C Han-cocJv and 0 W Dahl (Peil 13 ei , rSys, 1558) 

CHEIVirSTRY OF LICNOCELLULOSES— A NEW TYPE 

The stem ol the aipiatic .lisiJiynoineHC aspcf a oflers an 
exceptional instance ol sLuicLLiial mochlicMUon lo seive the 
special 1 unction ol a ‘ IloaL,’ i gim ofsiibslance occupying an 
appaient volume ol 410-50 cc 'Phis puh-like bubsLance is 
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inoiphologu ally a Lino wood (Do Baiy), and Llic aiithoi’s 
invcsligalions now istablish that u is in all iLindaiuciUal puinLs 
ol chemical compoMlion a lignix uIIliIosl, akhoiigh lioin Us 
coIoLii icaclions it has been considcicd by botanists to boa 
cellulose tissue containing a {jiopoiLiun of Iigniried cells 
Thus the main tissue is stained blue b) iodine in pieseiKc ol 
h3driodic acid (15 s g ), and the coloui is not ( htinged on 
washing 'rhe (jidmaiy lignocelluloses aie stained d pun)le 
brown changed to blown on washing The leactioiis with 
phloioglueol tind with aniline salts, chaiactei istic ol these 
compounds, is only faintly maiked in the iiitiin tissue, though 
stiongly m ceiLam individual cells 

The lollowing (luanl native detei miiiiitions, howevei, es- 
tablish the close similaiily ol the pioduct to the ty[)ical ligno- 
celluloses 

JllcniL'niaty ubialysn — C 46 55, H 6 7 Fu?fuuil 1 1 b p et , 
ol which thcie lemamcd m the lesidiie (10m tilkalme h3'droIysis 
(71 pet) 80, le about 70 [) ct 'I'he distiibution ol the 
luiluioids is Lheieloie not affected b) the alkaline iicatnient 
Chl(i> inahon — The sulislance (altei alkaline hydiolysi'.) 
takes up 169 pet Cl, of which appiOMiriLitely one-hall is 
conveited into hydiochloiic acid, 

MelJi() \ v/ — O CM ^ estimated = 2 9 p ct 
Fen h Fc} ncViviuit Feai/iofi — Tnciease of wciglu due to 
blue cyanide fixed (i) 75 pet, (2) 96 pet. Ratio, le CN 
= i 2, 

Ifvdfoxy! Reactions — Tn the loimation of niliK esteis tind 
in the siil[)ho( aibonate leaction the substance gave results 
similai to Lh(')se obtaining lor the jule iibie 

These lesLilts eUablish the gencial identity of this pet iiliai 
pioduct ol [dam life wilh the lignocelluloses, al the same time 
that they show that cciltiin ol the etiloui uMCtions siipposcxl to 
chaiactei ise the lignocelluloses aie due to [)y-piodu(ts which 
may 01 may not be piesent 
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(p 172) Composition of Elder Pith — In a systemahc 
invcbLii^aLion of llic cellulobcs in iclalion to tunction wc shall 
have to givL* s[jLLial aiLciUion to the paienc hymatous tissues 
of all kinds These aie, loi stiiKtuial lensons, not easily 
isolated, foi Ashich reason and then geneially ‘infenoi’ 
liiiK lions the) do not pn-^^t-nt themselves to chemical obseiva- 
tion in the same obMOiis way as do then hbioiis lelatives 
The pull ot the eldii, howevLi, is leadily obtained in con- 
venient masses, and a pielnninary investigation ol the entire 
tissue has established the lollowing points 

The iciiLtiofis ol the tissue aie 111 all lespects those ol the 
lignoeelluloses 

Composiiio}} — Ash, 11 p cL , moisture in aii-diy state, 
T2 3 pet Alkaline hydiolysis (loss) (^?) 1477, {p) 178.1 
ClUuIoso (yield), 5233 pet Nitiate-ieaction complicated 
by secondary leactionb and yields low, 9095 pci Sitlpho- 
itubomite u'aitioii Resists the tieatmenl, less than 10 pet 
passes int(j solution 

FinJuiOl — The uiigmal tissue yields 7 13 p cl , the 
lesidue iiom alkaline hydiolysis [p) 5 ^jo pet 

This tissue IS, theielore, a lignocellulose having the 
chemical eharaetLiislics L)pical of the gioup, but of less 
lesistance to hydiolytic actions 

Tile investigation will be [jrosecuted in lefeiencc to the 
Ciiuse ol chrieienliation in this lallei lespeet. Piobably the 
pectocelliiloses aie lepiesenled in the tissue 

The Insoluble Carbohydrates of Wheat (Grain) 

II C SuKRMAN 0 Aniei (^hem Soc , r(Sc)7, 291) 

(p 1 7 1) This IS a study ol the eonsliluciUs ol tlu' cell-walls ol 
wheat giain. Limn was taken as the most convenient luim ol 
the mw inateiuil, being liecd liom staieli by LieainienL with 
malt e\tmct, and (iiithei tieated (1) with cold dilute ammonia, 
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(2) cold dilute soda lye (2 p ct NaOH), and (3) lioiling 
01 pet NaOH The pioducL lelained only i 25 pet 
pioteids, and yielded 1562 pci luiluial 

And Nydfolvsis — The pioducL was hoilecl 30 niins with 
dilute a( id (i 25 pci H,SOj), and the solulion boiled iiniil 
the Fehling test showed no fuiLhei inciease ol inonoses 
Ai the liiniL the ledtuing [)owei o( ihe dissol\^.d (aibo- 
h)diaLes was 913 pci, that ol dexliose ConvLiled into 
usazunes the analysis showed them to be ptntoi^auoics 

The lu'f/iittilt/losd o( wheat is, theieloie, accoiding to the 
authiji, pine poito^anc 

Resuiiie — This w'as a lignocellulose yielding 11*5 p ( L, 
luifuial It w'as suh)ected to a senes ol tieatnients wulh ieiiic 
leiricyanide, and the piopoition ol Ihnssian bkn. fixed was 
detei mined by mcieasc ol w'eight, vi/ bom 10 pet to 47 [) cl 
according to the condiliuns The lesulls (onfiimed those ol 
Cl OSS and Bevan fust obtained wnth the typical lignoeclliilose 
(|ute) 

Chlo) inalwn — The lo-iidiie was boiled with dilute alkali, 
w'ashed, and exposed to chloiine gas The lesLiltmg lignone 
chloride was isolated by solution m alcohol, &c It yielded 
267 pet Cl on analysis In this and its piopciLics it 
appealed to be idcntKal wuth the piodiict isolated by Cioss 
and Bevan fiom jute, with the cmpiiical loimula CuilIu^CliOj, 

Cellulose w'as isolated lioni the lesidue b)' thiee ol the 
well-known methods, and the tollowing comparative miiiibLis 
ate noLewoith> 



1 Schiil/c 

I 'Ll!!'*' 

I' 11 .ion kOlI 

Ckv -1 .ukI 

Method 

Dll 

UNO, KCIO1, 

r.i 

Cliloi itu , iVt. 

Cellulose p CL obLinned 

66 0 

.FJ 3“ 13 » 

Of) s 

Flu till al cL ol Lcllulose 

7 0 

3 f)6 

S UJ 

Residual nuiogcn 
reriieyamde jcacLioii, 

0 22 

0 03 

0 or) 

Fiiissian blue lixcd 

6 0^1 

t> tig 

0 (J2 
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The aulhoi lemaikb ‘IL is eMdent no one fcatuie can be 
ini^Ld as a niLciion in jiid;j,ing between the methods, hut all 
must be taken into consideialion Such a compaiison shows 
the siipLiiuuty of the chlorination method ’ 

The cellulose is not ol tlu noimal (cotton) type, since on 
lieatment with sulphunc acid it dissolves with considcrnblc 
discolouration, but only to the extent of about So pci cent 
The dissolved monoses converted into osa/ones weie lound to 
consist of hexosLS only. The cellulose treated with caustic 
soda solution (5 p rt NaOH) in the cold yielded 20 p (H of 
its weight ot soluble c onsLitiients, but as the lesidue yielded 
3 3.{ p cl fuiluial the attack o( the alkali is by no means con- 
fined to the lui (molds 

Animal Digestion of the Constituents of Bran — 

ObsL nations on a sleci led upon wheat br^in only established 
the lollowing peiccntage digestion of the several constituents 


SoIuIiIl c.nboliytlialLs 

yO y 

Sl 11 ch 

lot) 0 

Imll pLiU(r>.anLs 

(JU i 

Cclliilosi. 

• 1 S 

Lignin Luinplex 


PlOtLld 

8206 

Lthci L\leicL 

r-i 71 

NiUogen lice evLiaet 

70 fiH 

Ciiule libic 

V 21 


[OURNAL OF THE IMPERIAL INSTITUTE 

(Reseaich Dejiaitmenl, Vuls l-2, i<Stj5-6) 

(p 109) In this louinal appexir a senes ol notices ol the 
lesiiUs ol analyses ol vegetable libies by tlie metliod described 
in ‘Repoit on Miscellaneous Inbies’ (Col Ind Exhibition 
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Repoils, p ^r^S) [C F Cross] Those invcsligaLions deal 
with the lollowing suhjects 


iSgs p icj 
nS 

(^0 

’02 

2S7 

3tj(5 

373 

(/') 39« 

135 \ 

mi 

iSgO 6S 

10 1-5 
I 

(t) 1S23 

2G.| 


VaiiuLis Iiiclkin Fibies— inoic p.i i iiciiKii 1} bida 
{a) Fibrcis liom ViUona, (/i) Sptcial Analyses of 
Samples ol JuLe, (t) Papti -making Fibies 
tiom S Aiishalia 
Fibics Iiom N^cLui la 
Fibies born VicLoiia 
Sisd liom Ti miclad 
Rope-hbies horn OiLnada 
Rejioit ol JixpcMimcnLs on Indian Jute (i) 

Filth and Si'clh Repoil on Australian bibics 

Hibiscus and Abioma Fibies 
Hibiscus, Uiena, and Ciotalaria Fibies 
Indian bisal 

Repoit of Fspcrimcnts on Indian JuLe ( 2 ) 

Sanscvicia Irom Assam 


Fioni the above we may draw Lhe geneial conclusion that 
the scheme of investigaLion lias been found m piactice to 
answei Us main purpose, vi/ to affoid such numcnctil constants 
as deteimine industrial values In illustiation we may cite 
(a) the results of analyses ol specially selected samples of )iite, 
fiom which It will be seen that iheie is a close concoi dance 
ol value as oidmanly dt Lei mined liom e\ternal appearance, 
with the chemical constants as detei mined in the labouuoiy. 




(,)iialily ol jiilt 



Low 

MLcliiim 

i \lrn 

1 Ml 1 1 inc. 

MuisUiie 

1 i 0 

10 1 

1 1 1 

g h 

Ash 

0 87 

» S 

1 0 

07 

AllMihiie hydiobsis O 





S mins boiling 

l ^ 2 

It i) 

b 5 

y r 

\I1 alint hydiolysis [b) 





Go mills boiling 

iG 1 

17 5 

12 S 

13 l 

MciLL'iising liealiiKiu 

g 2 

TO S 


b 5 

Niliation (inciuise p ct ) 

3G 6 

35 7 

37 5 

36 7 

ClUuIosl (yield) 

71 1 

70 0 

79 

77 7 

\Lid pui ihc ilion 

2 0 

J 3 

t 9 

2 (1 
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A useful senes ol expeuments, iniliated by the Institute, is 
that noted under (/>>) and (r) above 

(i) To asterlain the (|iiality of the fibie extracted from the 
[ilatu at (lilfeient stagLS of giowth, quantities ot 400 lbs ol the 
stalks weie cut at su(,CL,ssive stages and the fibre isolated alter 
steeping 14-20 days The libre was shipped to England and 
chemically investigated, with the following lesults 

No I Cut uppLaianct: ot intloiLScence 

n 2. ,, attei buflrliiin; 

3 »» in rtowLi 

-1 ,1 atiLi nppLiirnncc oi seed pod 

M S ,, when fiilb nniuied 


— 

0) 

U) 

( 3 ) 

U) 

b) 

MoiSlLlIL , 

n 5 S 

b 

10 7 

KJ (J 

0 7 ^ 

Ash 

I I 

I L 

1 i 

I I 

rj qo 

AlL.iliiici h;^ diolysis (^i) 

0 j 

^5 

97 

b CJ 

7 3 


Hi 5 

II CJ 

II (j 

12 0 

II 2 

Mliu using litiiitniLnl 

10 2 

10 7 

12 0 

S 1 

1 1 0 

NiU.itiun 

37 ^ 

3 -i I 

3 -i ^ ; 

33 

36 6 

ClMuIosc 

74 0 

76 2 

71 ^ 

74 ^ 

7b 4 

Acid puiilicalion 

oS 

u 5 

0 7 ' 

■^4 

I 1 


It Will be thus seen that there are no changes of any 
essential kind in the chemical composition ol the bast fibre 
thiOLighont the hfe-history of the plant, conhiimng the con- 
clusion that the ‘ incrustation ’ view of lignilication is consistent 
only with the structural (eatuies of the changes, and so far as 
It has assumed the gracluJl ovedaying ol a cellulose fibre 
with the hgnone substance it is not m accordance with the 
facts 

Examination ot the samples Irom the point of xnew of textile 
quality showed a supcnouL> of No i in fineness, softness, and 
strength , fiom this stage theie is observed a progressive 
deterioration, hut the No 4 sample (which was taken at the 
usual period of cutting) is supeiioi to No 5 



In cl {uilhci senes of expeiimeiUs (c) the )Lite was subjected 
to ceitain cht mical lieatments immediately aitei the reparation 
of the libie from the plant These consist! d in sleeping 
(i) in solution o( sodium caibonate, as well as ol plant ashes, 
and (2) in nilphitc ol soda, the puipose of the treatments 
being to modify 01 anest the changes which take jilace in the 
fihie when piess-packcd in hales foi shipment The samples 
weie shijjped (10m India iindci the usual conditions and 
examined soon allei aiiival It was found that the cheniKal 
tiealments had pioduced but small changes in chemical 
composition of the fibic-siibstance The sulphite tieatment 
was the moie maiLed in influence, somewhat loweiing the 
cellulose and nitiation constants The conclusion diawn horn 
the lesLiUs was that they nfloid no [iiospect ol any useful 
modification, j c impiovenunt ol the Lextde f[ualily ol the 
filiic by any chemical tieatments such as could he ap[)lied to 
the filjie on the S[jot beloie diying lot piess-packmg and 
shipment 

The other matteis investigated in the Institute laboiatory 
and lepoited on as indicated above aie lathei ol commeicial 
significance, and conliibuted no points of moment to the 
chemistry of cellulose 


OBSERVATIONS ON SOME OF THE CHEMICAE 
SUBSTANCES IN THE TRUNKS OF TREES 

F H Storer (Bull Bussey Inst , 1897, 386) 

(p 172) An examination of the outer and inner wood and 
ol the bark ol the giey biich, at different seasons of the 
year, gave the following yields of furfurnl ]) cl on the diy 
substance 
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Esiimaiion oj Cellulose — The aiilhoi inveslu.ilt d die 
process of Lange and the ‘ (.elluloses ’ ohlained Ironi vajK)Us 
law materials The pioducts liom the Wf ods ol Imdi and 
maple contained (in (iiial-yielding const itiic‘nts, lepiesL nU d by 
yields ot 6-8 pel tuiluial PiLl<’ti.ncc is given to iIk jiuxtss 
by comparison wnh otheis, at lh<‘ same Linu‘ ih.il it is \e- 
cummended in all cases to eviininc the piodiid loi linliiial 
qujnlitatuely, convening the numbers into peiUosnnL i(|inva- 
lents, and subtracting (lom the total ‘ < ellulosi* ’ to give the 
tiue cellulose 


ZUR KENNTNISS DER MUTTICRSUbS'l’AN/lCN DICS 
HOLZGUMMt 


E WiNTERSTEiN (Zt^chi Physiol (Jhem , i<Sp2, 38r) 

ON THE MOTHER SUBSTANCES OF WOOD-GUM 


(p e88) Accoiding to the te\L-books beedi-wood may 
be regaided as the typical law matciial loi tlie [)ri panUion of 
the laboratory product known as wood-giim 4’he anlhoi has 
subjected beech-wood and beech wood telliilose (Sc luil/e 
piocess) to a range of h>cliolylic tieatmenls, ac id and alkaline, 
m oidei to delcimine the conditions ol sclulivi' ticlion iijion 
the mother substance of the wood-gimi In Liu mam it 
appears that this gioup of furluroids is ecpially Ksislant with 
the cellulose constituents ol the wood, m fact, that the 
mother substance of wood-gum is a modified cellulose, and 
exists m the wood in chemical c^ombiiution with the ‘in- 
crusting substances ’ 

Of the author’s experimentn] results the lollowing may be 
cited as typical 


Vif Ul ol fui fuial 

Substance p^t 

Original beech-wood j ^ ^ 

^rter boiling 3 his with i 25 p a II^SO, (u-siclui) . 10 i 

•’ ’> ’} n 5 », M St) 
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Subjtante 
Cellulose 


I iciu ui luriLini 


■isolated by Schulze piocess ('^leld 53 p cl ) 
altei luitliti clas'h’ cligesiion with the 
Scluil/'e acid (H NO KCiO-) 
altei exLiactioii with 5 p ct NaOH m 
cold (iLSidue) 

aliLi taecund e\tiaction with 5 p ct NaOH 
in cold (lesidue) 


pet 

6 g 


5 9 


50 


4 4 


UEDER DIE FRAGE NACH DEM URSPRUNG 
UNGESATTIGER VERBINDUNGEN IN DER 
PFLANZE 

C F Cuoss, E J Bev\n, and C Smith (Berl Ber , 

Ji 89 S» 1940) 

ON THE SOURCE OF THE UNSATURATED COMPOUNDS OF 
THE PLANT, 

(|) J 79) In distilling lot lurlural by the usual methods ot 
boiling eellulosic piuducts with rondensing acids, the furluial 
IS acLO nil lamed by volatile .icids, also products of decomposi- 
tion of tliL cclIulosiL complex A seiies ul distillations was 
Cell lied out with dilute stilphuiic acids ul vciiying concentra- 
tion fioiu 1 0-50 HjbOi 90-50 I-ip by weight, using barley 
stiaw as a ly[iical celltilosic material The distillates were 
collccLcd in successive frai lions, and the furluial and volatile 
acid dotoi mined The lesults aie given in the toim of curves 
The aggiegatc yields wae as (ollowb — 


ConcGntiation of acid 




(l-L,SOi)pci , . 

Tu 15 20 

30 40 50 

Fui filial 3ield pet o( 




btiaw 

20 20 1-4 

10 I 

115 I r u 

Volatile aud (calcnlalLd 




as acetic acid) p ct of 



63 14 s 

stiaw 

T 7 r 9 31 

‘1 3 

With ac'idb up to 20 p ct 

I-I,SOj both products 

aio lormed 

concuricntly and in nearly equal quantity 

VVilh 

the 30 pet. 
L 
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cacfd there is gieiil inciease in the total luiluial, and w 
40 pci aud It learhes neaily the niaMiunin oluainah 
HCl of 1 06 s g (Tollens), in this case 12 4 jmI Tli 
Lik acid ineicabes, but in less latiu , it is also pi 
concLiriently ^Vlth 50 p cl HoSOj the conditions aie cl 
The total fuiluial is lapidl) loinied, wheicas the vulali 
continues to be (oinied lung after the aldehyde ceases t 
ovei Muteovci, wheieas in the pievimis ( uses it was 
acetic acid, it is now mainly (oimic and Tin* inelh- 
then e\tcnded to a typical seiies ol (clliiloses, he<iicd \ 
more concentrated acid (^0-50 p cL MjbOi), with the I( 
results 


— 


S\\e<lisli hi ter papei 

0 J 

Csji'ii to celfulose 

! 

Bkjchcd cotton 

’ It ’iCL 

Raw cotton ( \tiKi ic.in) 

— 

[ult eelliilosc 

5 -2 

Bc-llIi (wood) cellulo'iL 

1 






\'0hLlIl tlLlll 


Alcliil 1 I 


3 ' 
S I 
S 

'I 0 
.S 5 


The tendency in the hexoses and then [)ol)Mnh)d 
sjiiit oH one caibon atom in ilie oxidised loini, tlinn 
light on the furluiane type ol condenstiLion, which 1 
sented in the lignucelluloses We an‘ still without any i 
as to the possible transition of the hexoses to ben/cMic 
pounds Such transitions would be inoie isisily e\pl. 
the assumption that the celluloses are (’oniposed in 
polyanhydiides ol the ketoses 


SPIRITUS AUS CELLULOSli: UNI) TIOl/. 
E SiMONSiSN (Ztschr angew Chem , 

PRODUCTION OF ALCOHOL FROIVl CELLULOS 

WOOD. 

(pp 50, 209) This investigation was iindcuakc'ii 
mam object — to delcrmuie the opliiiuini condiLiorib 
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ment of wood-cellulose and of wood itself for conversion into 
‘ leimentable siigai ’ The process of ‘inversion’ oi Iiydio- 
lysis, by digestion with dilute acid at high tempLiaturc, inv^olves 
the (out mam fiicrois, pressuie (i c temperatuie), concenLia- 
tion ol acid, lalio of liquid to cellulose and duration ol 
digestion. Each ol these was varied in definite giadations, 
and the eflert measuied The degiee ol action was ineasuied 
in Leims ot ‘ leducing sugar,’ calculated iiom the results ol 
estimation by I'^ehling solution, as ‘glucose’ per cent of 
original cellulose (or wood). 

(a) Cellulose [W^ood-cellulose obtained by bisulphite 
piocesbj — With a piopoiLion of total licjuid to cellulose of 
27 I, and using sulphuiic acid as the hydiolysmg agent, the 
optimum lesLilts weie obtained with at'ids of 0.15-060 pet 
(f-TSOj) and piessures ol 6-8 atm The iua\inium yield ol 
‘ sugai ’ was .15 p ( t of the cellulose 

Undei the above conditions the maximum ol conveision is 
attained in z houis. 

Having now legaid to the pioduclion of a solution ol 
maximum coiitciil} alion ol dissolved solids, the following con- 
ditions were asei Lamed to luKil the lequiicmeni, and, in fact, 
may be regaided as the economic opLirnuin 


Piopoition of total liquid 
Concenti atioii ol .\cid 
Piessure 

Duiatioii of digestion 


6tinics\\L ol cellulose 

0 5 ]) ct HnSO, 
ru atm 

1 5 hour 


giving a )ield ol 4c pet ‘reducing sugar’ calculated to the 
oiiguial cellulose (diy) 

Altoholit jFet menkition of JSfeui tali sed Kxtxxit — The liquois 
weic found to leimcnt fieely, and on distillation to yield a 
quantity of alcohol equal to 70 pet ol the Lheoietical — le on 
the basis of the numbeis for coppei oxide reduction 

(/;) JlydiolyiiL ^ Convcj siofi' oj IVood [Lignotcllulose) — A 

L 2 
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similaily syutemaLic investigation earned out upon pine sawdust 
established the lollowing as optiiuuin conditions 

Piopoilion ol lottil lujiiicl 5 limc'n wi ol wood 

ConLLiitiaLion ol acid o s pci IKSO, 

PiLSsiuc 0 aim 

Diiialion ol digestion 15 miiuiLcb 

giving a yield of 20 p cl ‘leducing sugai,’ calculated lioni the 
‘ Fehling ’ Lest 

Ftnucniation o( the neutialiSLd e\tiacts gave vaiiable lesiilts 
The highest yields ol)lained weie 60 pet of the llieoietieal, 
the authoi finally concluding that undei piopeily controlled 
conditions ol inveision and fermentation 100 kg wood yield 
6 5 1 absolute alcohol 

LIBER DIE URSALIIE DER VON STMONSEN 

BEOBACTTFETEN UNYOLLSTANl )IGKEIT DER 

VERGAHRUNG DER AUS HOLZ BERLITFTEN 
ZUC K E R b L U bbIG K E ITEN 

B Toi Li^Ns (Ztsi'hi angew Chem , iSpS, 15) 

ON THE CAUSE OF INCOWIPLETE FERMENTATION OF 
SUGARS OBTAINED BY ACID HYDROLYSIS OF WOOD. 

The authoi eiiLicises bimonsen’s explanation of the results 
obtained with extiacts horn pine wood The incompleteness 
ol fei mentation ol the iiiodticts is eeitamly due in pait to 
the presence of lui fuial-yieldmg carbohydiates, which aie 
lesistant to yeast 'Fhe pine woods contain iS-io pet of 
these constituents in then anhydiide foim (‘ pentosanes ’) 
They yield leadily to acid hydiolysis, and ceitainly eonsLiLute 
a consideiablc percentage of the dissolved [iioduets. A 
similar complex was obtained by the authoi in his investiga- 
tions of peat (Berl Bei 30, 2571), and was found to be similarly 
incompletely attacked by yeast The yields of alcohol coi re- 
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spondcd with the piopjoilion of the total carbohydrates dis- 
app('aiing These were llie he\ose constituents ol the 
hydrolysed coniple\, the pentoses (oi ‘ Itn liiioids ’) surviving 
intact 


UEBERiSULKlTCP:LLULObEALJL ALICE 
IT SibiuM (Zlschi angew Chem , 1900) 

WASTE LiaUORS FROWI BISULPHITE PROCESS. 

(p 210) 1 atei u'seaiches conliini the conclusion that in 
the soluble by-pioducts u( these cellulose piocesses the S is 
combined as a SO{IT gioup The (ullowing analyses ol the 
isolated lignin siilphonic acid aie cited 


— 

C 

n 

s 

(n) Lincb< \ mid I'oIIliis 

SCi 1 ^ 

5 


[h) hLidei ( 1 ) 

50 27 

5 

5 5-i 

t< ) Slk1 < 1 Mul 1 r.in ik (j) 

s ^ (10 

S 

K Sn 

{<!) SLilu 

50 

5 

7 ^7 


The vaiiations are due to the vaiying conditions of the diges- 
tion ol the wood and to coiiesponding degioes of suliihonation ol 
the original lignone gioup Calciihiting the composition ol tlie 
latter iioin the above niimbeis on the assumption that the 
S iej)iGsenLS SO JT, the following figures lesulL 
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This author consideis that beyond the empirical lads 
established liy Llie above named ^ veiy little is yet known in 
rcgaid to the eonsLiLution of the lignone complex 

’ See more ptuticul.nly J.indstiy *incl Tollens, Aunnlen, 267, S‘!ij 
Cioss iiucl Bevan’s CfUnlost, pp 197-^03 , StiecL, Iimiig -Diss , Gottingen, 
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Nor IS theie any sati^facLoiy application ol Lins by-product 
as yet evolved Evaporation and combustion involve laige 
losses of siilphui [D R P 74,030, 83,438 , beidel and Hanak, 
]\litt Techn Gew Mus 1898] A moie complete legeneia- 
tion ol the sulpbui has been the subject o( a sciics of patents 
[D R P ^0,308, 69,892, 71,9*^^, 78,306, 81,338], but the pio- 
cesses aie inelficient thiough neglect ol the actual state of 
combination ol the S, vi/ as an 01 game sulphonate The 
process ol V ]] Diewson (D R 67,889) consists in heating 
with lime Lindei pressuie, yielding calcium monosul[jhite (wuh 
sulphate and the lignone complex in insoluble loim) The 
sulphite IS redissolved as bisulphite by Lieatmcnt with 
sulphurous acid This pioctss is relatively costly, and yields 
necessaiily an iinpnie l}e It has been pioposed to {.mjdoy 
the pioducL as a loodsLiilf both in its onginal foim and in the 
form of ben/oate (D R P 97,935), but its unsiiiUibiliLy is 
obvious fiom its compositum A method ol desLiuctive dis- 
tillation has been patented (D R P ^ 5,951) The imthoi has 
imesLigated the piocess, and finds that the yield ol use lul 
pioducLs IS much too low loi Us economical development 
Fusion ^\lth alkaline h^diates lor the pioduction ol oxalic 
acid (D R P 52,491) IS also excluded by the low yield ol the 
product 

The apijlication of the lu]uoi loi tanning pui poses 
(D R P 72,161) appeals iiiomising fiom the lacL that 28 pet 
of the diy lesidue is lemoved by digestion with hide ])owder 
This apj)licati()n has been extensively investigated, but without 
piactual success Various piobable uses aie suggested by the 
viscosity of the evapoiated exLiact As a subsLitute loi glue 
in joineiy woik, bookbinding, lVc , it has proved ol little value 
It is applied to some extent as a binding mateiial in the 

1892, Klabon, Rip tl Chun Zig 1897, 1 Scidd and Hanak, 

hfitt li Tdcini G170. Mns 1897-1898 



Lig}iocclhtloscs 


ISI 

maniifaclurc of biiqueltes, also as a subsLituLo lor gelatin in 
the pcti oleum industry Cioss and Bevan (E P 1548/1883) 
and Milsrheilich (D R P <.)3,94.| and 93,945) pienpitate a 
com[)Oiind of the lignone complex and gelatin by adding a 
solution ol the latter to the liquors The compound is re- 
dissolved in weak alkaline solutions and employed in this 
loim foi cngine-si/ing papers Ekman has patented a process 
(DR P 81,643) for ‘salting out' the lignone sulphonatcs, the 
pioduct being lesoluble in water and the solution having some 
of the pioperLies of a solution of dextun Owing to its active 
cliemical piopcities this pioduct — ‘dextion’ — has a limited 
capability o( substituting dextim The suggestion to (miploy 
the evapoiated extract as a reducing agent in indigo dyeing 
and printing has also proved untiuitfti! The authi^i’s applica- 
tion of the soda sail of the lignone sulphonic acid as a le- 
ducing agent in cliiomc-moidanting wool and woollen goods 
(DR P 99,682) is more success I ul in piacLice, and its 
industrial development shows salisfactoiy piogress The 
pioduct is known as ‘ lignorosin ’ 


UNTERSUCHUNGEN UEER PECTINSTOFFE 

R \V Tromp dk T-Faas and H Toi lrns (I leb Ann, 
286, 278) 

(IBER DTE CONSTPrUTTON DER PECITNSTOFFE 
B To I LKNS {thid 292) 

INVESTIGATIONS OF PECTINS. 

(j) 216) It IS gent lally heltl that the pe<'tinsiue, 01 ('ontain, 
oMtliscd deiivalivt.s td the caihohydiatcs The authors have 
isolated and analysed a sines oi these jiiodiit ts, and the 
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Kjsults lail Lo confiim d hiL^h laLio O li Thu lollowinjr 
die ihi. aiidlyLical numbuis 


IVlIih Inmi 

Ash 

c 

11 

U 1(10 1 1 0 

Apple 

0 2 

1 

t 

1 7 (j 

Chci i y 

JO =5 


<■15 

r 7 g 

Rluibaib 

I “ 

!3 ^ 

G S 

I 7 1 

C iiiiaiil 

S tJ 

17 r 

5 9 

i 5 

Gin lip, ige 


-•n 

b 9 

I S s 

T 111 nip 

7 3 

|i 0 

S 9 

i () 0 


Acid l'i)rlmlyMs (i pel H^SO,) ^avu syrupy prodiiuLb not 
ciysLdllisahlu — in cuilain casus ihu h^diolysis was au< oinpaniud 
by supaialion o! insolublu ctllulosu Thu insoliiblu [)iocUicL 
lioni cun ant [ 3 ucLin had Ihu c()in[)osiLi(jn C 54 .], H 50 

rolluns puinls out that tlic lusiilts ol enijinical analysis aie 
inconclusive, and dial liom Lhu acid leacliuns ul these pro- 
ducts and lh( 11 toinbinahon with bases, caibo\ylie gioiips aiu 
[iiLSunt, though piobtibly in anliydiidu 01 usiui (01 in 

Idle puctins may bu lugardud tis close ly 1 elated lo tlu 
mucilages [P/lau A'nsililci?n)y dihuiing lioiu them only by the 
jMusunce ol thu ovidisud gioups in i|iiustion 


UET 3 E 11 DTIC CONSTEJ^U'IdON \)EK PECTINSTOFMi: 

C F Cuoss (bull lil l , 1S95, 2609) 

CONSTITUTION OF PECTINS- 

It IS pointed out that the coin[)()sili(jn o( tlu‘ pectin ol 
white cm rants, as given in the jiiuceding pa[)ei, is that ol thu 
typical ligno( clliilose, tliu julc libie 'The [iioduct was isolated 
and (uilhiM inveslig.iLt d by lhi‘ antiioi It gave 9 <S p t‘t iiu- 
fiiial on hfiiling with MCd (1 oh sg), leaded (rccly witli 
chloi me, giving ([Liinom‘ ( hloi kIls, and witli lunic kiiK'yanuk' 
lo form Fiussian blue d’his 'pectin’ is tlioieloie a loiin 
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ol soluble lignocellulose The ‘ pccLic ’ gioup conseqiieiilly 
must Ije cxLenclod to include hydrated and soluble foinis ol 
ihe mixed complex ol condensed and unsaUiraled gioups 
with noimal caibohydiales, such as consUtuLe the hbious 
lignoeelluloses 


UEIULR DAS PFLANZLICHE AMYLOID 

E WiNi L-RsThiN (Zcschi. Physiol Chem , 1892, 353) 

ON VEGETABLE AIVIYLOID. 

(p22i) A gioup ol constiluenLs ol many seeclb, dis- 
tini>uishe<l by l:iivin^ slimy 01 lopy ‘solutions’ undci the 
tU'LKjn ol boiling watei aie designated ‘amyloid ’ "Phey die 
leseive 111^01111^, and in this, as in the physical [jiopei Lies ol 
then ‘solutions,’ they aie very similai to slai( h 'Phey aie, 
howevei, not iillecLed by diastase , and geneially are moie 
lesislant to hydiolysis Typical amyloids ha\e been isolated 
l)y the aulhoi from seeds ol Tf optcohnn Puouia 

opiiuialis, and Jmpalicns Bahariuni The law mateiuil was 
can lull)' piiiilied by exhaustive Liealmenl with ethei and 
alcohol, <Sic , the amyloid then cxiiacted b^ boiling with 
watm, and isolated by piec iintation with alcohol Elementary 
analysis gave the niimheis C ^3 2, H 6 i On boding with 
12 pet PICl It gave 15 3 pet Itiiluia), oxidised with nitiic 
a( id It yielded 104 pit niueic acid Specimens horn the two 
fiist-nained law mateiials gave almost identical numbeis 

Jiv(in)ly\i\ -—On boiling with dilute acids these pioduets 
aie gi ad ually broken down, dissolving without lesidue In 
this ies])e( t they are dilfeieiUiated Iiom the mueilages, 
whi( h give a iisidue ol eellulose (insoluble) hioin the solu- 
tion the authoi isidated ciysLalline galactose, but laded to 
isolcttL a pentose DexLiose was also not iclenlilied eliiectly 
d'he tissue lesidiies led alter i Miaeting the am) loid ton- 
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sLiUicnt, as above descubcd, vvcie sul)jecLed to acid h^'diolysis 
A complex ol products ^vas obtained, Irom winch galactose 
was isolated A lurlural-yielding carbohydrate was also pre- 
sent in some quantity, but could not be isolated The oiigiiial 
seed tissues, therelorc, contain an amyloid and a hemi- 
cellulose, the latter differentiated in its resistance to water 
Uoth yield, however, to acid hydiolysis a complex ol pioclucts 
of similai compubUion and constitution 


UEBER DEN GEHALT DES TORFES AN PENTOSA- 
NEN ODER FUREUROLCJEBENDEN STOFFEN 
UND AN ANDEREN KOHLENHYDRATEN 

H V Feiluzicn and 13 Toll ens (Beil Ber , 1897, 2,571) 

CARBOHYDRATE CONSTITUENTS OF PEAT. 

(p 240) An investigation ol typical peals taken at successive 
depths showed inci easing peiceniagc ol caibon, and invcisely 
a dccitasing yield ol fuifuial "IFe niimbeis may becompaied 
with those lor Sphagnum cuspidatuni — with 0 = 4980 pet 
and furfural 7 99 p cl , calculated to diy, ash-1 rec suh'^Lance 


DlpiIi .'ll w hiLh taUen 
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Cellulose was estimated by the Lange method The yiel 


fiom Sphagiium was 21 i pci. 

Fiom speeiinen I at J 20-100 cm 15 20 
i 100-200 ,, 6 87 
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I'lnm llu- j)iMl oi Ituvu (k'plh^ no (<jllnl()S(‘ nonlcl he 
ohliUtu d 

//\ii/o!vsis (.uul)- On In .Uin^ wilh t ju l tit 

si)lul»K ( .iikoh^th.iU's \\l‘K‘ obliuncd, iinu>n|^sl 
whu li ni.innosn w.is Kkiuilud, tiiul lose shown to he 

pu '.« nl in some (pi.mlil) Alni li mn lUini; .iWiiy the lu soses, 
tin n skUu Wtis lic.ilc d wiih j)lu nylhydui/ine tind tin osa/ono 
sepiiMU (1 ll I out. lined 1 7 p < I N, hut inelled at 130“ 

( h( Mihslanii ( oiild noi In idinliliid as an osa/oiu* ol any (d 
tin* Net known pi n I uses 


The Industrial Uses of Cellulose. 

( 1' ( Kuss (( aiUoi liMiiiis, So( ol Alls, iS(}7) 

(p :t]\) \siiu'^ ol ihui III lilies, in whnhllu niou* iin- 
poilanl indiisliiis in 1 1 llulosi and ils d(‘i i\ tilivi s <ni cIl.iU wilh 
<Mi iln II .innliln loundiilions, and hynnans ol ii seleitionol 
Upnal piuliliius In nil 11 me In Li Miles, llu small niiinher 
nlvi'Mlalil* Idm s .11 lu.dly a\ailahli , onl ol l he endless VMiiely 
tilluided l)\ the jd ml wmld, is n lerii d to llu* luiinhei n( (on- 
ililiun*, nqniiid to lu hillilii d hy the individual lihie, thus 
Meld pi i cent ol h.iuisled wi it;hl 01 pi i unit (d (u'kl tUea, 
laM ol iMiailion, llu ahsoluti' dimensions ol llu* spmnin{j, 
unit, and the piopouion ol vaiialion Iiom the mi‘tin dimm- 
siom. , llu n lalivi laiilily wilh whuh ihe iinil lihie ean he 
imlalid pupaialoiy lo llu* final iwistinjj, ojU'ialion , the 
(III mil al (onslants ol llu (ihie siihsUiiu i , i spet lally llu* 
pi n I hill).', I ol iilhilosi and di[.pei ol lesisiaiu t lo hydio- 
hsi'. ll n, >ai|j;{j;i ‘,li d lhal .my impoilanl addition lo llu* v(*iy 
limih d immhii Inllilhn); lln i ondilions, 01 any )j,nal impiovi- 
)nenl m llu‘ie, lan only lesiill liom veiy i lahoiali aililK'ial 
s( ll ( lion tind ( nllmal d(*vi lopmenls on ihis htisis 
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sLitucnl, as above descnbed, were subjected to acid hydrol3^sis 
A complex of products was obtained, liom which galactose 
was isolated A lurlural-yielding carboh^^duite was also pre- 
sent in some quantity, but could not be isolated The onginal 
seed tissues, therclure, contain an am)loid and a hemi- 
cellulose, the latter dilleientiated in its resistance to water 
Both yield, however, to acid hydiolysis a complex ot products 
of similar composition and constitution 


UEBER DEN GEHALT DES TORFES AN PENTOSA 
NEN ODER FURFUROLGEBENDEN STOFFEb 
UND AN ANDEREN KOHLENHYDRATEN 

H. V Feiliizln and B Tollens (Beil Ber , 1897, 2,571) 

CARBOHYDRATE CONSTITUENTS OF PEAT- 

(p 240) An investigation of typical peats taken at successiv 
depths showed increasing peicentage ol caibon, and inversel 
a decieasing yield of fuilural 4 he numbeis may be compate 
with those for Sphagnum cuspulaium — with C =4980 pet 
and (urtural 7 99 p.ct , calculated to dry, ash-free subsLanct 
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Cellulose was estimaLcd by Llic Laiifje method 

The yiL 


fioni Sphagnum was 2 i i ct 

Fiom specimen I at J) 20-100 cm 15 20 
! 100-200 ,, 687 
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Fiom the peat of lovvei depths no cellulose could be 
obtained 

Hydiolysn (acid) — On heating with t pet H,SOi 

soluble ciiibohydrates wcie obtuined, amongst 
which mannose was identified, and galactose shown to be 
present in some (juantity Allei feiinenting'a.wa}' tlie hexoses, 
the residue was tieated with phenylh3'dra/ine and an osa/one 
separated. It contained 173 pet N, but melted at 130'^ 
The substance could not be identified as an osazone of any of 
the yet known pLii loses 


The Industrial Uses of Cellulose. 

C b Cross (Cnntoi L( etURb, hoc ol Aits, 1897) 

(p 273) A senes o( Lhiee ctuies, in whi( h the moic im- 
[^onunt indusLiies in cellulose and its deiivatives aiL dealt with 
on then siientilu foundations, and by nn^ans ol a selection ot 
typical pioblems In leleienee to textiles, the small number 
ol vegetable fibies actunlly available, out ol the endless variety 
afforded by the plant wot id, is lelened to the numbei ol con- 
ditions lefjuiied to be fulfilled by the individual fibre, thus 
yield per cent of hai vested weight 01 per unit o( field aiea, 
ease oi extiaetion, the absolute diniensujns of the spinning 
unit, and the jjroportion ol vaiialion Irom the mean dimen- 
sions , the lelative lacility with which the unit fibie cun be 
isolated piepaiatoiy to llie final twisting ojiLiation , the 
chemical constants ol the hbre substance, especially the 
peieentago o( cellulose and degue ol lesisLanic to hydio- 
lysis Tt IS suggested that ai'iy impoilant addition to ilie veiy 
hmiud iuimh<.i fulfilling the conditions, ui any gicat impiove- 
ment in these, can only lesult horn veiy elaborate aililicial 
selection and cuUuial developments on this basis 
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The \)c^pcl making hhics are shown to fall into a scheme 
o[ (Jassificatiun based on chemical constitution, and consisting 
ol the loin gioups (^r) Cotton [flax, iKiiip, ihea], {/j) wood 
celhiloses, (^) es[)aito, ^tiaw, and (^/) lignocelluloses Papers 
being exposed to the natuial disintegialing agencies, more 
especially oxygen, walei (and hydiolyi^ing agents geneially), 
and micio-organisms, the u lative icsislanie oi the above gioups 
ot law mateiials is discussed as an important condition ot 
value The indiiecL inHuencc ol the ordinniy si/ing and 
Milling’ mateiials IS discussed The papci-making quality of 
the llhious law mateiials is also discussed, not meiely from 
tht' point ol view ol the loim and dimensions of the ultimate 
fibies, but their capacity foi ‘colloidal hydiation ’ This is 
complementary to the action ol losin, le resin acids, in the 
engine-si/ing of pa pels, and thi^ proof of the potency ot this 
lactoi IS seen in the supciioi effects obtained in si/ing jointly 
with solutions of cellulose and, moie paiticulaily, viscose and 
losin Wurstci’s much-cited monograph of the subject of 
losin-suing [‘ Le Collage des Papieis,’ bull Mulboiisc, 1878] 
neglects to take into consideiatiop the contribution of the 
cellulose hydrates to the total and complex sizing ellecl, and 
hence gi\es a paitial view only of the function o( the lesin 
acids 

In fuithcr illustiatioii of (unclamcntal principles vaiious 
developments in the textile indusUics are discussed, eg the 
bleaching of julc, cotton, and (lax, and special developments in 
the spinning of ihea and Hax. 

The concluding ie('luic deals with latei progress in the 
industrial applications of cellulose deiivatives, chiefly the 
SLilpho-caibonatc (viscose), the mliates, in then applications 
to explosives, on the one band, and the spinning ol artificial 
fibres (lusLiacelliilose), on the otlui ^ and the cellulose 
acetates. 
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La Yiscose et le Yiscoide. 
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C H Bardv (Dull Soc d’Knc Tnd Nutionale, 1900, 
IMaich) 

Tills IS a icjpoiL picbcntcrl to the CoinmiUee o( Economic 
AiLs ul the nhovc bocioLy, dealing with the indusLiial progiess 
in piuduclb obtained by nietiiis of the sulphocaibonme of 
cellulose (viscose) 

The lollowing deielopments me noted 

Pa pet s — The viscose, by coating the hbies 
with legeneiated cellulose h^diate, adds very much to the 
tensile sliength ol papcis Inciease ol ^o-bo pet is attainable 
by addition of cellulose in this foin^ (roni 1-4 p ct on the weight 
o( the papei 

Vi Staid — Solid aggregates aio foimed by incorpoiating 
viscose with mineial inatteis, hydiocarbons, S:l Piodu(tsare 
east Ol moulded into eonveniLnt foims, and, altei purification 
and suKkient ageing, aie available lor vaiiuus stiucLuial uses 
Pait // — 'The viscose is used as a \ehicli !oi pigments, 
the mivtuio being used eilhei as a paint or loi coating papeis 
with fine sui laces, such as lequued in the lepioducuon ol 
photo blocks In these apphealions the cvtraoidinary vis- 
cosity ol the piorlucL conditions the economic use (jf the 
cellulose in competition with oils, on the one liand, and 
organic colloids, such as geDtine, casein, (Krc , on the othei 

By suitable alteialion of the Ibimula foi making the paint 
a product is obtained which has an extiaoidinaiy power of 
removing paint Irom old painted sui laces The pioclucL has 
been ollicully adopted by the Eiench Admiialty, and leceives 
extensive application in lemoving the paint fiom ships 

Pi/ttis — Inlms aie produced from the viscose itself in 
vaiioub ways Plane 01 flat by solidil}ing the viscose on gliss 
sLirlaces, removing the by-products and rolling the films, 'riie 
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(ilm IS also produced by applying; the viscose on toxlile Libiics, 
drying down, and fixing on a sLcntcr machine, then washing 
away the alLahnu I'ly-pioducls (loin the fixed film A large 
number of mdusLual cdecLs aic obtained by suitably va lying 
the mixtures applied 

Ceilulosc-iiiilianihbct — The viscose, m its concentrated 
foim, can be mcoipoiated with lubbei-hydiocaibun mixtures, 
and these niixtuies Ciin be used both as WMter-[)ioofing films, 
as applied to textiles, or Ctin be solidified into the class of 
goods known as Mnecbamcals ’ 'I’be cellulose not only 
cheapens the mixLuic, but [iioduces new tecbnual cliccts 

Spinnu!^ — The viscose is s[)un by special methods, 
patented by C H bte.iin As pioduced in thread loim, the 
diameters aie appi oximately those ol natuial silk In com- 
meicial foim it is a multiple thread (of 15 01 mote units) 
at liom 50-200 denieis on the silk counts It is a thiead ol 
high lustic, and mute neaily ajipi caches the noimal cellulose 
m chemical piopeities than any ot the othei aitilicial silks It 
can also be spun in thieads ol very much laigci diametci, 
which can be used as a substitute loi hoisebair, loi caibonismg 
for incandLScent clectiic lamps, «S:c 

Cellulose Eslcf s — 'I’hese aie convi niently made (lom 
cellulose, legmieiatcd horn the solution as suljihocaibunate 
The tetracetate is made Irom this [)n)ducl on the industrial 
scale Nitiates aic conveniently made by tieatineiiL with the 
ordinaiy mixed acids Foi lullei details the original n-^port 
may he consulted 


VISKOS 

R W SniraiLi'NnKi (Svensk Kemisk Tidskult, 
Stockholm, 1900, [) 185) 

A leport on the industrial clevc'lopment of viscose, covering 
essentially the same ground as the above 
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li M MARi.OsLiiiis (RL'[)iinL fiom Zeilschritt fur die gcsammte 
TcMil-Iiidusuie, 1900-01, Nos 14-20) ^ 

Report of Committee on the Deterioration of Paper. 

(Soc ol Alls, 1898 ) 

([) ,’^04) The Rcpoit of a RepieseiiLUivc Committee appointed 
hy Liu SocuLy o( AUs lo in(]iiirc into the question of qualities 
t>l book [lapeis in 1 elation Lo then several apphcaLiuns, and 
inoic especially loi docuincnlb of permaiunt value 
'Tho iLiiorl (nsL discusses the two directions of depreciation 
of papois in use (i) Acliuil disintegration shown by loss of 
lesisUiiice Lo liacUiic by simple siiain, and by loss of elasticity 
— i iiuieasL ol IniLllLness, (2) discolouiatiun These are 
nuh'pi ndcnL ellctts, buL oiten coneunenl They ate the 
nsiili of clu niical changLS ol the cellulose basis of the [lapei, 
bioiip^hl about by acids oi o\idants used in the process ot 
niaiuibu Line, and noL completely removed fioin the pulp, or 
by .Lcicl pioducLs ot bleaching — eg oxycelluloses or chlori- 
n.iUd clcrivalivcs, again, by the changes of starch used as a 
‘ si/inj^ ’ agent, or by oxidations induced by rosin constituents 
Ill'll Lhe losin is used in excess Discolouration is an 
atU lulaiU iiheiiomcnon ol these changes, but is more frequently 
dm' Lo the pieseiuc of the lower-grade celluloses (esparto 
and sLruw) and Lhe hgnocelluloses (mechanical wood-pulp) 

'riie physical and chemical qualities of papers depending 
piinuiiily upon then (ibious 01 pulp basis, and in a secondary 
degioo iiiion the kind and proportion of the constituents added 

1 'riiis IS ihc most complex notice thal. has appealed and the biblio- 
ipajiliy IS Lkliaustivc 'the publication comes into our hands too late to 
he noticed in detail 
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loi Lilt; piiiposc oi hllini^^ iintl ‘si/ing,’ tin. ic[)(>iL (oiuhidts 
vvilli lilt! following icoumnicnckilKins, iiOhiLivi' iuul lUg.ilivt, 
Lindoi ihuso hoacK 

The CominitLcc Iintl thiU Lhc pnicLual t'vuK ik i as Lo 
peimanence hilly conlnnis Lhc classilu alion givui in the (Can- 
tor Lectuics on ‘ ( .eI!iilosi‘/ i‘Sg7 |J Soi AiLs, \1v hi)o-h(;f)|, 
and which langes lhc [laiici-niaking lil)i(‘s in (nui i l.issi s 

(a) ColLon, lla\, and hcin[) (ihca) 

(n) Wood celluloses, (<?) siilphile jiiotess and (/') sod.i and 
‘ sulphate’ [iiOfess 

(c) Espailo and sLiaw (ellulosis 

(d) MeeliLLiiiCLd wood-piilii 

In legaid, iheieloie, Lo [lapei'i lui hooks and clnunni'iiLs ol 
peiniaiKiU value, the selec Lion iiuisL he laken in Lhis oidi i, 
and always with due legaicl Lo Lhe IuKiImk nL ol the < oiiditions 
ol noimal tieatmeiU above tkalL wiLh .is common lo all p.ipcis 

The Commidec have iietn desuons ol bringing Liu ii m- 
\'ebtigalions to a piacluMl conclusion in spec ilic liniis -vi/ 
by the suggestion ol sLandaids cd i[iiahly It is i vide iiL lhal 
in the majouLy of cases LliLie is JiLllt laiill Lo Imd with llu‘ 
piaclical acljiisLmenls which ili1l‘ lIu' Liaclt‘ 'I’hi y an-, iIkh*- 
lore, saLisficd to limit ilieii siiecilu lindings lo tlu lollowing- - 
VI/ (i) noiinal sLandaid ol tjualiLy loi hook-p.ipi is lecniiud 
lor publications ol peiinanenL value Ku such papeis they 
specify as loi lows 

Fibies Not less than 70 pcL ol libus ol class A, class 
D excluded 

Sizing Not mote than 2 [) c t rosin, and linislud with the 
normal acidity of i)ure alum, staicli t'xi hided 

Loading Not nnjre than 10 piL total nuneial mallei 
(ash) 

(2) With legard Lo wutLen docunu'nls, it must be* evident 
that the prupet mateiials art those ol class A, and ih.it the 
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papei tjhoLild be pure and bi/:ed with gelatin, and not with 
losin All innLaLion-5 ol higli-class wriLing-papers which aie, 
in fact, ineiely disguised pi inLing-papeis, should be caietully 
avoided 

Appendix — To the Repoit is added ‘ Ahsliacts of Papeis' 
in ‘ Mittheilnngen aiib den IsLoniglichen Technischen Versuchs- 
anstalten, Beilin,' loi the )'ears 1885- 1896 inclusive — which is, 
in Iciel, a suiumary u( the investigations ot the Institution in 
connection with papei and papei -standards 


(p 273) Special Industrial Developments,— 

Fioin the point of view o( the chemist theie has been a veiy 
laige development ol the cellulose indtistrieb during the last live 
yeais 'Phis is not so much matUed by the giadual and piogres- 
sive giowth o( the well-established industries, as by the success 
o( the newel ones, with the attendant forecast ol enornioiis 
developments o( the indusliies in aitificial pioducts, the 
maiuilactiiie of which lests upon a puiely chemical basis We 
can, (jf {'OLiise, only tieat them fiom this limited standpoint, 
and so iai as they involve and elucidate chemical [iiinciples 

I Chemical Treatments of Raw Materials. 

{a) Flax-spiniiiiig — The tieatmcnt of the lovtng on the 
spmning-lrame by the addition of leagents to the maceiating 
liquid — otheiwise and usually hot watei — continues to be 
justified by lestiUs 'Fhe technical basis of the process and 
the leactions determined in the spinning-lioiigh by the 
alkaline salts used — chiefly sulphite and phosphate of soda — 
lb set (orlh in the original woik, p 2S0 Since that lime a 
SLitficient peiiod lias elapsed to ]udge the effects, both technicaj 
and industiial, by the lesulLs of a commercial undertaking 
based on the exclusive use ol the piocess Such a coneein is 
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the lush Flax Spinning Company of Belfast At this mil 
the experience is unifoim and fully established that by mcan^ 
o( the piocess the drawing, le spinning, quality o( infeiioi 
flaxes IS \ery considerably appreciated, enabling the spinnei 
to use such Haxes for yarns of fineness whicli aie unattainable 
by the ordinaiy method of spinning through hot vvaLei Not- 
withstanding the success of this undeitaking the development 
of the method is still inconsiderable It is none the less a 
furthci and forcible demonstration of the existence of margins 
of inci eased technical effect which it is the woik of the 
snentihc technologist to exploit 

(b) Wood-pulp and Methods of Manufacture. — Theie 
IS a steady growth m the consumption of wood-pulps (cellulose) 
relatively to other maieiials In legard to the papei-tiade 
of the world, this continues to be one of the most prominent 
chaiacLeiisiics of its evolution In the United Kingdom 
the conditions of its competition aie of a moie special kind 
by leason of the firm foothold of esparto, which is a inosl 
impoUant staple m the manufacture of fine printings Whereas 
the consumption of cspaito remeuns neatly blationary at about 
200,000 tons per annum, the impoitation of wood-pulps has 
shown the extiaoiclinary rate of increase of doubling itself 
every five yeais But m the group ‘wood-pulps’ the Hade 
letuins have until recently included the ‘mechanical’ oi 
ground \vood-i)ulps From 1898 we have sefiaiale leLiiiiv 
for the chemical or cellulose pulps, and in 1899 the lonnagL 
reached nearly to that of espaiLo, with a total money valiiL 
about So p ct greaiei When it is rcmembeicd that this is one 
of the nevvei chemical industries in cellulose pioducLs, and tlial 
these large commeicial lesults have been accomplished during 
a period of twenty years, we aie impressed with the scojje ol 
the industiial outlook to the chemist, afloided by tlie arts ol 
which cellulose is the foundation 
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II 111 i\ )n* rmlcd th.Ll ihru' h«iv<‘ liccn no import. ml clc- 
\tlmiiuinh. in (hi pim l\ ilninu.il [nonssts inv<>l\(tl 111 llic 
t\Mil It in I iti pit p.mii", ((!lulos(‘ lioin wood 'riir .u id 
iiHtliHii, (liiMilplnti pniM's^t '.) li.LVi dimdopid nine ii inoir 
«\ttii.iNtl\ (li.m (!i> .ilk.diiK , tilt li(lM iiK liidiMi^ (lio (.inslK 
• III i uul ilti miM d .nlphidn (‘ 1 ).dir) pioM'ss 'Tlu' l)isulphili‘ 
phn. .« di (II mild in lhi‘ i.iiIhi sl.u;i s upon tin t'lliiirm'y 
III It ulliiiid di<*i III. Hill lli( jnohKun ol .u uI-k'sisIiiii^ 
liiim^' Im.Ihim nun li mnu poilitily solvi d in I.lIci yt'.iis in 
ih. \ imni i\pi . ol 1 1 nu lU uid oilu 1 ,iln.ili‘ Iinin|f^ now 111 
lit III. h lUisi pi t 111 . UK 111 \ ol tlio.(‘ liiiin|j;s h.is ii.L(l tin 
nujst M t ml I lit ( 1 I <11 dll' I II. Is ol (nodiK lion Inn ihin ci ono- 
inii o mil lioin dn n .1 ol dipi sli is o( ciiounous (Mp.uily, 
di diiiu \sidi L. nuiih .i . loo loti . ol wood .Ll 0110 ojunnlion. 

\ i I ..Miiiin d u .nil ol I ( oiioinic pioduolioii .ind .11 Livo ( oin- 
jii iniMii, dll .tillin', pint ■ ol 'siilplnu pnlp' inovod 

u tihls d"\\tu\iid. Ill nl.ilioii lo ollii'i iulhsliills .iinl niw 
miUnd \ i Him ..li\ (iitiiMpliiiM tlir [iiicis ol those 
vdu' h ll hi n nln dl', di pliM d ln\ o <li pi i‘< iali*d, .iiid i study 
Ml dh pint Old lonn.iy,. t i{iidih] niin ,i . hi I v\ 1 on i,i|.;s, rsptiUo, 
niiri wood pulp lUM a m in ’. ol v.iis loinis ,m inteiesiing 
Mhltiil. oil III till .linj^p.lr loi .iiiMwd whiih is .m rsjiM i.d 

inuL ‘il moilt in iinln.tiv I'oi tin m ni.ittois the u.idei is 

xs n in d In tin [It « I d lili Mime ol the pipi i-m.ikiiij^ indiistiy 
111 Mol .1 hull hin.ukiMe (lilt lh( lu.iin In-pioduel oi 
dii. I lit nlphili pioM ,fs thr’ Milplnill.i li d del UMlivi s ol the 
h-iiMn. M.nimnnt.ol dn wood i.'.lillloi ihe mosi pail tin 
.th o|un will, noiwiih .landing l^n numy invesiij'.Liions ol 
M.hholiMii md all! nipt', m loindl il lo iniliisti i.d use (see 

h M ,<n initUn>\ (’no. uni 1 (uulon 

MMti.a fthnniii mill') of Voftt Cnilliii mil hitllt 

pSr t tin wild l(ulk\\nnil 4 ^ ^**) I J ttutl hilt II tl I h/h# f 

lIi.l«nuui(Hulin) I oinloii (wakly) 

J'ojut f I dtnif . IS« dm 
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p 1^9). Seeing that it representb a pciccnlage on the wood 
[)iil[)cd equal to that ol the cellulose obtained, it is a waste 
of [lotentuilly valuable mateiial which can only be teinied 
Loloss.il Moieovui, as a waste to be dischaiged into watci- 
couises, It becuiiKs a souioe o( bui den and e\pcnse to the 
maiuifactiiici, and with the inci easing lesLiirtions on the pollu- 
tion ol iiveis It IS in many localities a didii tilty to he leckoned 
with only by the cessation of the mdusti)' The pioblem in 
su( h cases becomes that of dealing with it desti uclively, ic 
by eViipoiation and burning In this tieatment the obviously 
high caloiilic value ol the dissolved oiganic matter (lignone) 
ap[jears on the ‘ciedit’ side liuL wheie (alciuni and mag- 
nesium bisulphites aie used, the icsidue liom c\iI(mation is 
piactically without value It appeals, howevei, that by suh- 
stitLiting soda as the base the alkali is lecoverable in such a 
lonn as to be diieidly availabh-* loi the alkalme-siilphide 01 
'Dahl’ [)iO(ess Asa moie ( om[)licaLed alteinative the soda 
admits ol being lecoveied on the lines o( the old black-ash 
01 l^eblaiK process, and the sulpluii by the now well-cslablished 
‘Chance’ piocess, foi which, ol couise, an ac|dition ol lime is 
necessaiy to the lully esapoiated Ikjliois pieviously to c\il 
cining 'bhe engmeeimg featuas ol the system, so lai as 
legal ds evapoiating and ealiuning, iiie the same luu economic 
woiking theie is leiiniied {ii) evapoiation by nuiltiple c'ffecL 
and (/^) calcining on the continuous lolaiy piiiK'ipIe I'bi the 
latter a special modiliivilion has hecsi devised so that the diaiight 
ol air IS concurient with the movement of the c litiige in the 
furnace, securing a piogressively increasing Lempciature within 
the furnace This intciesLing deveIo[)ment ol the chemical 
engineeimg of wood-fuilp systems has been elahoiated by two 
well-known technologists, Diewson and DoienfeJdt, and rerideis 
who wish to inform themselves in detail ot these develop- 
ments are leferred to the various publications of these inventors 
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\--inmnr. iIh {in k iii nl ,l (ivi lUMlmciiL 

hI i 1 i« (inidini ()l ilu ti].ul|»]n[i plot » ssrs, ihi m hoiiu' lias 
niinv uK.uilh'c . Mu '.otLi luMilphiti' lujiiois no moiu 
< I oiu mil' ilh [injiind, lIu pulp olit.iinod h siiju noi in 
|(tpii induiii; ipiilih to ih.tl !i Millinj!; luiiii tin* liino oi nulli- 
n' !i |!'i nljiliilt ) I'll < II lu [lion 1 1 oiioiiiK ally hli at hod. 

i III II, . 1 « {uiiiind out, lilt 'tid.i ina\ on llu‘ out' |)],in ho 
ohiuiiidiii a toi ill III uliuh 11 n iiuiiii ill lU Iv aiMilahli' .IS a 
(>o'\titii) IimIioIn iiu’ .dkali in (In iiianul.K Uiio ol a * soda ' 
I'lilji Mu .1 l\ni \ n 111 . luioiiii, till n Ion , in .i luw st iiso 
I Minj'lt in- 111 ii\ loom aiioliui laill\,il is oIin'idus that Lhc 
t inj'li'Hiu ni ol siidi .1. lIu h.isi opi n < oiil .i lunv visl.i loi 
tit ’o !«p|'int', llu M'tiiohiii pio(<-<t , o| til ( oiii|)osiM{^ ( oininon 
ill 

Mu ludutM Ih\( a'-i-hdin |inp.ninp, {dans ioi a ttmn 
piMi. ii i\' indii-nial t lu iin i oinhiniii", .ill llu'sr niou iiimloin 
d« I- pii.» m In fill. .1 hi III' il IS only llu' < onihinalion 

V MMj I 0'"..), anti i ii in\ol\is no m w pi int i[)li s in tin* 
Ml- ins .1 in till' nl t)l lli' in ih iials wi .in not liiilliti 

• t'lu uu i! wiiliit ihii) to li.ui liiulh k( u lu i! iis tumtnnit' 

III ] ])n< in. UN hi innitii il u|> in it'siill in llio inijiorl.uU 

i|(iu Uv<n til itt*i and 'Mlmi', piui, and llit' osiiinalt' is wi'lJ 
inannlttl lli.it hs iman. ol ihi- si |ii‘int hhuJiid ivood-pul/^ 
t iin h« oiti on (lu l'!n|di -Il niaikil .it lo/ a ton. Il is 
iinpoisini iti not' tliiMunin .ind to t oiiipaio il willi llu* |ji it't's 
nl n.^i n!\ ii - .ij'o. 'I'lu' l.di li.n. Ill on lonliiuioiis, noiwilli- 

lamliiu' llu inihu iiM ol ilu* o|i|*osin); liitlois ol iiu uMsini*; 

* on ujupItoM, «\}iau-lion ol .Kti.sildi- -tijUiH ol lunlui, .uul 
niiiiu ippn t i.iltoii ol llu I . .onli.d ( o a 1 til sh .iiii, t lu nut als, 
,,mi Mlmni li t- nn[ititl.uii in Ion i asi luj; llu- liiliiu*, sintt* 
sh \onn 5 't, (and ipjiUinth iiU) .1 jiioiiii aiif' ol llu 'aililitial' 
»-(!id''> nuiu (lit ' ' nijiliiNs wtiful M lliikist hy jiiMi loiu t .is Us 
1 n\ ni lU 9 1 d I ' « 1' M M 
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K'^ a last poiiU iL iiiust be consideied that as chemists w 
aie boiinrl to anticipate the lealisation of value in the solubl 
by-pioducis of the bisulphite processes Outside the intrinsi 
inteiesL attaching to the solution of this problem, it conics wit 
It the promise ol a fuithei economy in the pioduclion of wood 
cellulose 

Bleaching of Vegetable Textiles— by far th 

laigest of these industiies aie those which aio engaged i 
piodiicing ihc'puie white' on cotton and flax goods Th 
pioce'is, consideied chemically, is sim[)ly that of isoLiting 
pine cellulose, aiid we endeavoLU<‘cl to give due piominenc 
to this view in tlie original woik II is Jin[)oiUuit lo insn 
upon It foi the icason that this view gives the due pn^poitio 
of chemical value lo the seveial contrihutoiy liealments- 
alkaline hydiolyscs (causLit lime and soda boils), hypochloiil 
oxidations, and incidenlal acid tiealments (souiiiig) Tlie hr 
of these IS by fai the hugest < onli ibutoi of 'chemKal woi k 
Ihoiigh the second, by being the agent fui the actual whitei 
mg effect or bleaching action pioi)ei, occupies a posilioii t 
often e\aggeial('d impoi lance 

Tn bleaching piocesses tlicie has been no ladical chang 
of system on ihe large scale since the inlioduction ol th 
‘ Mathci ’ kier m 1885, and the associated change fiom lim 
and asii hoilmg lo ihe caustic soda (‘inulating bod wU 
leduccd volume of lye, which tins mechanical cievit e lenclcie 
piactitable It is outside the scope of this woik to follow u 
this l)iaiKh ol technology m any detail, and we (annot disi ir 
the evolution ol systems on vaiiations of detail whete n 
essential piinciple is involved But we hava^ to nolue a vei 
lecent develo[)nienL which has only just begun its industrii 
caieer, and whu li does give effect lo a pum ip!e of luatmci 
not pievioubly applied. This is Leisely slated by Jis oiigiii.ilo 
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AVilliam Mather,^ 111 the evpiession, ‘it is more economical 
to make liquids pass thiough cloth than to make cloth 
pass through liquids ’ The starting point of this dev^elop- 
menl is the invention of a complete self-contained machine 
in which a rolled batch of cloth can receive a succession 
of chemical tieatments, with accessory washings — the solu- 
tions, or wash waters, being ciiculatcd through the cloth 
The essential (act on which this system is based is that a 
pel feet liciuid circulation can be maintained from selvedge to 
selvedge thiough the folds of a tightly rolled batch of cloth vSuch 
ciiculation is therefore quite independent of the diameter of 
the batch If wc consider a cloth under chemical tieatment 
with solutions, It IS clcai that the reactions and interchanges of 
soluble matters within the cloth, within the tvMSted elements 
of the yam, and in the last grade ol distiibution within the 
actual ultimate fibres, are subject to capillaiy transmission, 
and osmotic exchange There is a mixture of lliLse molecular 
effects, with the ciiculation in mass, sweeping both faces of the 
cloth It is obvious that foi the mass effect a relatively veiy 
small volume ol circnkuing litjuid is necessary to maintain 
uniform conditions of action In the actual disposition of the 
machine the lolled batch of cloth nearly fills the cyliiidiical 
space of what we may call the reaction chamber, and the 
ciiculation of the liquid is maintained by a cnculating pump 
and a clifleicntial pressure m the hoiizontal plane acioss and 
through the folds of the batch This is in the meantime kept 
in slow levolulion Fora full description of these mechanical 
details the leader is referied to the original patent specifications 

[I'aigk Pat 1900, \V Mathei] If we again consider 

the [innciples involved, they aic veiy much as set forth in our 

•William Mather, M P, of the fiim ol Mather lV Platt, Limited, 
M.uiehestej 
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oni^iiKil w-oilv ([)p 2S8-291) Boilinj^ pioccsscs in which t 

n l.ilnvly Ui|j;i vdIuiuc o( liquid is used aic wasleful of steam 
lii< adiveaj^uii is iiniRi'cssauly cliliUed 01 used in supLiflLiuu 
i[nanlilY, aiul ihi soliihlc hy-pioductb, being continually le 
ni()\> (1 as loinud, (.innoL so enccLi\'ely contribLile by sccondai 
a( tiiUis lo the ilicmua! woik 'riie now mechanical appliann 
iiialihs iis lo liiubei n'tliuo iho volume ol liquid lequirod 11 
till .ilkaliiu -Iq di olylK luaLiucnl ol vegetable textiles, am 
N\lii le a<l\.iiUag{ oiis lo bung the Ueatment down (or up) to 
pioKss ol sUMining wilh the active agent dissolved in 
iiiiimuniii piopoilioii ol watei lelative to the cloth Thi 
< OIK I nlialion ol efluLis ol iin[)ortance in Has cloth, am 
eqiiei.illy liiK 11 lieatiiieiU, wliLie the pectiliaily icsistan 
( uloi elliiloses have lo bt‘ iillacked and a consideiable pic 
poUioiiolwaxy by-puKliiels lo he lemoved These points ar 
llii basis ol till sj)e< m 1 juoiess ol Cross and Paiki'. [Eng 
Pal ’cj.uyl)/ i)K)] loi shaming da\ (and cotton) goods with a 
t nuilsion (onlaining, 111 addition to the special liydrolysin 
age III (.LUslK soda — nnxtiiu s ol soap with ‘ mineial’ 01 oiIk 
oib, Ihe pu SI m e ol whit h c fief liially .nds the icmoval ol ih 
l)y jiindiK Is 111 question 

A (oiupk'le system on these lines is now woiking on th 
iiKhisliial stall' in ihe Pellasl disUiel. The lesulls aie nc 
nil ii Iv I MJiioniK .il m kiigely ledin mg ihe niimbei ol alkalii 
boiliM|' III atmi Ills ie([inu‘(l on the old i)lan ol pan 01 ‘ j)oi 
boiling, bill aie visible in the sLieiigth and finish ol tl 
hill ns so 111 aled 

I'oi I ollon lilisK biiig llu' eosts may be laiL down at a tjaelic 
ol those ol ihe liish linen bleaeli 'The ecunonneal advantagi 
ol the m w syslmu tiic obviously k‘ss 111 rekiLion lo the lessi 
lolal (osls llul time ate othei points which have come ml 
inoi’t' piomineiil inllueiK t‘ 'Phe niet'hamcal weai and Leai ( 
Ihe cloth IS consideiable in the oidinary pioeess, moi 
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especially in the n>angle-washes As a lesult the adjust 
of warp and welt is moie or less disturbed. These di 
are absent lioin a system which opeiates on the cloth 
fi\ed position. 

But as we aie mainly concerned with the purely che 
faclois we cannot prelend to deal with textile questions 
have to notice the leinaining element of chemical econoi 
it involves a rundamental principle The practice ol wa 
lesidues or piuducLs ol reaction liee fiom leagenls 
soluble by-piodiicts involves a well-known nuitheniatical 
Lindei which the rate oi puiification is a tuncuon rather c 
number ol successive changes ol washing liquid than o 
volume ol the latlci The ordinary practice of t 
washings entiiely ignoies this piinciple, and the consun 
ol water in consequence may teach many thousand time 
economic minimum With supplies of water olten r 
dclinite excess ol requiicmentb, even in this most wj 
niLihod, bleacheis aie in no need to considci ihe qiiesti 
consumption l^ut leaving aside particular and local 
sideiaiions ol advantage the lact is that the new system 
control of the practice ol washing, enabling the operai 
adapt an important element ol the daily routine to a 1 
mental piincqile which has been almost univeisally ignori 

III the oxidising processes which lollow' the alkaline 
nients, the hypochloiites arc still the staple agents Ovv 
the steady relative fall in the selling prices ol the 
manganates these aic coming into moie extensive use 
the consum[)tion is still small, and they arc mainly us 
ccUain special effects, chiefly in linen oi iiKjrc geneial 
cloth bleaching 

Paper-pulp Spinning. — Papei is a contmuoi 
or labric piodiiced by the intci locking of the stiuctuial I 
LiiiiLs ol the well-known short length In Japan and 
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coiintiies paper is made to seive foi all oi some ot the 
purposes foi which we employ stung or twine, and to give 
the necessary tensile stiength tlie paper is twisted oi lollid on 
itsell Such Iwisiing, however, adds nothing to the intiinsic 
tensile qualities ol the oiigin.il paper. 

A new technical ellect is lealised in this diieclion by the 
treatment of paper-pulp m the pioeess of its conversion into 
a continuous web The pul[j is foimed into continuous stops 
of convenient breadth (usually from 2 to 8 mm ), these 
receive a ‘ rolhng-up ’ Lieatment immediately following the 
squeeze of the pi ess rolls by which the siipeilluous wnier is 
lemoved they aic then fiiilhei but incompletely diied, and 
in tins condition aie subjected to a final spinning 01 twisting 
treatment on iing-spinning machinery o( special consLincLion 

Such a piocess was originally patented by C Kellnei in 
this countiy (E P No 20,225/1891), and is fully described 
in his specification Later improvements in detail were 
paten ted by G Tu i k (E P 4621/1892) 

A joint system is now being industiuiily developed in 
Germany by the Alldamm-Slahlhammer Pli1[) and Pafiir 
Company under the technical diiection of Dr Ma\ Miilki, 
and there appears* to be every piospcct ol the ])iodiicL taking a 
position as a staple textile 

The process has only the incidental inleicst m connecLioni 
with our mam subject, that it employs chiefly the ‘ chemical ’ 
pulps or celluloses as raw mateiials "J'he mdiistual fiiUiic of 
the application must, of course, be laigely dctei mined by 
costs of production, as the diiections of apiiliration in the 
weaving industries will be limited by the ncccssaiily mfenor 
grade of tensile stiength belonging to these produds and the 
degree by which this is lowcicd on complete wetting All 
these questions have been duly weighed by those engaged in 
this inteiesling development, and the conclusion ol those 
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qualified lo |udgc ib that the new industiy has vindicated foi 
ilbcll a pciniancnl position 

II The Chemical Derivatives of Cellulose, in their m- 
diistnal aspects, have come Lo occupy a piofoundly important 
position in the woild’s allaiis In the woy o[ any essential 
alteiation ol tlie perspectne fiom that obtaining in 1895 we 
have mnhing to chionicle No new derivatives of industrial 
importance have l)een added in that peiiod, but certain new 
nulhodb incidental to the pieparation of well-known com- 
pcHinds 01 foi (onveiling them into moie generally available 
loinis h<ive been inliodiK ed, and these aie contributing to 
tile r»i[)ic] L\pansioii ol the ‘aililicial ’ cellulose industries 

Ol the cellulose esLeis tlie nilmtes aie still the only group 
in indusLiial use There usi^s loi explosives have attained 
imniLiise pio[)i)i Lions, and ihcir applications toi stiuctuial 
pill [loses aie continually on the mciease The maniilacUiie of 
smokeless powdeis on the one hand, and ol celluloid and 
xylonite (both in the loim ol films and solid aggiegates) on the 
otliei, IilLs laki n no new- departuie The industiy in ‘aitificial 
silks ’ 01 ‘ liistiacelluloses,’ by the collodion processes also, whilst 
[iieseiUing fealuies of unusual iiiteiest lUtaching to lapid expan- 
sion, has been baiien ol contiibution ol lundamental scientific 
or teehiiK al imiioitancc The tetraceiate is now^ manulactured 
on the large scale, hut the pioduct has yet Lo make its maiket. 

'fho pioress ol mei reusing cotton yams and cloth has been 
develo[)cd to an industry of colossal dimensions, and the 
giowih has been especially lapid cluiing the last five ycais 
SignifKtinL ol the technical progiess m these tw-u mdustiies, 
wMlh their (oiiimon aim ol appreciating cellulose in the scale 
ol UxLih'sby appioMm.Uing Us external properties iii those of 
silk, IS the a|)peaian(V ol a monograph ol the technology of 
iMch, noLues ol whu h have been picviously guen (pp 22-26) 
'fhcie IS little doubt, howevei, that the question of the 
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lulure industry in the vauous forms of cellulose, thread, 
struetLiieless powdei oi solid aggiegate, obtainable by arti 
means, mainly tin ns upon cost of producliun Inespecti 
cost, Lhcie would, no doubt, he a maikel lor all these prod 
based upon such of then properties oi effects as are i 
pensable and not otheiwise obtainable As an illustialioi 
may cite the extiaoidinary selling puces of 40-50 fi per 
for the ‘artificial silks’ (collodion pioccss) which iiiled 
three ycais ago, and we may note that for a special apj 
tion of viscose the dissolved cellulose is paid foi at the la 
io\ pel lb These facts aie ceitainly woiLhy of mention 
should be borne in mind as an index of some special Tea 
of modem manufactuung industry But with a mateiia 
cellulose rendered available in a new shape the question v 
always anses moie prominently than that of limited usi 
high puces is that of consLim[)tion on the extensive 
which maiks the oldei and well known products 
question is rapidly solving itself in this country as lej 
the ‘aitificial silks’ Theie is at present a limited niatk 
9^ -los, per lb., a juice which on the one side excludes e 
sive consumption, and on the othei piactically baisman 
Lure in this countiy by any of the collodion systems It wi 
pear liom a very elementaiy calculation of what we may ca 
theoretical costs that the above selling piicc would not h. 
remuaeiative margin The theoretical costs aie made up 
Colton Nitrating acid E 
Raw materials ^ ■ alcohol (solvent) Deniti 

chemicals 

* The actual costs vaiying consideiabh la tlie various coiiiUiic 
cannot make any specific statement But tioin estimates we have 
the costs of obtaining cotton in hlteied solution as collodion nn 
its value by 12 the denitrations adding fuithei costs and 1 
this multiple to 18-20 In the same estimates we ai lived at the 
elusion that the item for raw materials made up 6u p et of the tou 
of the yarn. 
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{a) Nitrating and pieparing col- 
lodion Denitrating and 
bleaching 

{d) Textile operations Spinning 
Winding and LwisLing Re- 
winding 

/ Making, fiUenng, and disLiibuting 
i collodion. Driving textile im- 
l cbinery 

Added to which are the costs of expeiL management and 
supei vision and general establishment expenses It is evident 
that law mateiials make up a large fraction of the total cost, 
also that a veiy large item is the waste woik of converting the 
cellulose into nuiatc, only to iemov'’e the nitiie groups so soon 
as the cellulose is obtained as thread 

It IS deal that the aqueous solutions ol cellulose have a 
double advantage m this respect — not only do they readily 
\ield an appioximately puie cellulose as a diiect product of 
iLgeneiation 01 decomposition, but the fust cost ol the solu- 
tion IS VLiy much less With these ncwei piodncls, theielore, 
the spinning problem enteis on a new phase ol stuiggle It is 
ccitam that at selling prices at 01 about 5s to 75“, veiy large 
markets will be O[)o\^ to tlic product or products 'Tlie two 
piocesses whieh aie 01 may be able to luini this demand aie 
those based (i) on cupiammoiiium solutions ol cellulose, 
(2) on the sulphocarbonate 01 viscose As legards Jirs/ cost 
ol the solution the latter has a laigc advantage One ton 
ol wood pulp (at 12/) can ceilamly be obtained in solii- 
lion 111 a eondilion leady (or spinning at a total cost (matciials) 
of less than 30/ The cupi ammonium process, so fai as 
‘outside' information goes, lequiies for production ot the 
solution (i) cotton as raw mateiial, (2) ammonia (calc as 
concentrated aqueous) equal to times its weight, and 
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(3) mcttillic coppui 25 pet of Us weight, and the costs arc 
appiOMmalely 100/ [)ei ton It is obvious IhaL the iiutenals 
aie recoveiable hoin the [)ieeipilaling-l)aLh, but at a ceilain 
added cost We have no sLatemenls as to the j)io[)ortion 

recoveiable noi the ( osts inclined, and we are thtiehiie unaide 
to lUcasLiie the toLiI net cost (U the legeneialcd cellulose 
this piocess It is ceitainly much less than by the collodion 
piocesses As to the Le\tile (lualiLy ol the thiead, the pioduct 
has not yet bcui on a suIlKiiMitly wide selling liasis foi that to 
have been dcleimined 'Fhere aie a gual many factois winch 
entei heie Not meiely the e\Leinal (haiactcis ol lustre, 

soltness, and liansliicency, but the all-impoiianl (jualily ol 
Liniloimity ol thiead The colIodion-s[)inning is a piocess 
still veiy dclective in this respect, and the delect is no doubt 
leleiable to the dilllculty ol securing tibsolute [ih)sical in- 
Viii lability ol the collodion It is to be legiettcd, in the 
mteiLsts ol scientific development, that none of the techno- 
logists who have [lublislicd investigations of these piocesses 
have enteied into the discussion ol the fundamental factors 
of the spinning [iioccsses, we aie, theiefoie, unable at this 
stage to discuss these elements of a lull compaiison in gnsTtei 
detail We cannot, loi this leason, say how lai the cupiam- 
moniiim piocess diveiges in jioint ol c'ontioi horn the siandaid 
ol the collodion [aoeesscs Oi the ‘ \is(ose ’ piodiiet we have 
a nioie mtnnate knowledge, and it ceitamly 1 caches a highei 
geneial sland<)icl than the oldei and now well-known artifu lal 
silks The ])iO(ess is also sulfieiently develojied to enable the 
total costs ol piodiiclion to be estimated at a (igiire less than 
one-half that ol the ‘collodion’ [uex esses 'I’bis would nssuie 
to this system an entfk m this countiy, and a basis ol expansion 
limited only by the oidiiuiy laws of sii[)ply and demand 

This prospect is opened up precisely at the moment when, 
for vaiioLis reasons connected botli with the dilliculties ot 
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manuficLure and the narrowing of the margin o( profit, the 
propuetors of tlic two systems of collodiun-spinning have 
decided to abandon all idea o( manufacturing by these systems 
in this counliy^ We leave the discussion of the industrial 
pioblem at this point 

In regaul to othei developments based upon the excep- 
tional character and piopeities of the sulphocarbonate, then 
(uithei discussion will exemplify no geneial principles , and as 
legal ds technical detail tliey have been dealt with in the papers 
picviOLisly noticed 

As a pLiiely geneial question, if theie is to be any industry 
in these ‘ aililicial’ forms of cellulose, commensurate with the 
magnitude that usually belongs to the cellulose industnes, it 
must come by way of a plastic or soluble foim piepaied at 
low cost, and conserving the essential molecular propeities of 
the cellulose aggiegate These aie the particular leatures of 
the sulphocarbonate The obvious difficulties in the way 
of Its industrial applications are those caused by the piesence 
of alkali and sliIi)1uu compounds These are dealt with by 
appiopnate chemical means, but the fact that there is a special 
cheiiiistiy of the pioducL has rendeied its industrial progress 
slow. The woiU of the last five years m this, as in other appli- 
cations oi cellulose in Us many derived forms, has resulted in 
a consideiable addition to the domain of practical chemistiy 

Fuither developments will make an increasing demand 
upon our giasp of the fundamental constitutional problems, 
to which It IS the main puipose of the present volume to 
contribute 

' The iiiCCiU lailiiic of a Fiench company founded for the e\ploita- 
lion ol the cupLammoiinim piocess may be taken as showing that it 
piescntK very coiisiclei.ible ttclinical dilliuilties It is a inattei ot common 
knowledge tliat this eompany ntimilul the costs ol production to be such 
as to enable the product to be sold at 12 fr per kilo , whereas the costs 
actually obtaining weie a laige multiple of this figure 
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Viscose and viscoid, 157, 158, 159 
--silk, 59, 175 ^ ^ 

specific giavity of, 3^1 (u/ii 

also Cellulose sulphocaibonate) 

‘ Vulcanised fibie,’ 20 


WcLNDC method of cellulose esti- 
mation (cindc hhie), 17, 98 
VVelshacIi mantles, i^j , Clamond 

Wheat giain, insoluble caibohy- 
drates of, 137 

Wood, alcohol liom, 146, 148 
Wood cellulose, waste liquois, i jg 
Wood- gum, 144 
Wood pulp, piocesses, 1G2 
Wood, ti Links ol nets, i [2 


Ycasi, caiboliydiates of, 113 


Zinc chloiide, aiLificial silk, 59, 
solvent action ol, 20 
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Inner 

Outt-r 
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iG 7 
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iG 6 

iS iS 

II t 

CVcollLl 

t 6 2 
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Tlic papci conlaitib the results of treating the ^\onds and 
vauoLis vegetable products with hydrul)Sing agents in order of 
inlcnsity (a) Malt-extract at 6o°C , (/>») boiling dilute HCl 
(i o p ct liCl), and (c) boiling dilute HCl (25 pet) The 
residues weie lound to yield consideiable proportions of furlural 
The lollowing niinibeis aie typical 



BirLh 1 

Stones of 



Bari 

Wood 

DalL 

April ol 

Peach 

AcLion nl malt exiiaci ca.!cu 
UiLccl as staich clissoivtd 

1 -'1 

35 

5 ^ 

I 3 

— 

UlskIul boiled, I p cL HCi 
gave pLiUosancs dissolved 



MTiinan 

II 7 

14 I 

67 

ULsidiie yielded tin tin a' 

IQ 3 

17 S 

3 4 

0 6 

97 


The pio[)oition ol pentosanes (luifuioids) removed, le 
hydiolyscd by boiling with hychochloiic acid of c 5 p ct HCl, 
IS shown by the following estimations ol luifuial 


— 

BiiLh 

Sugir 

nnple 

Apricot 

stones 

Bark 

Wood 

Outer 

wood 

Inner 

wood 

In oiigmal subsLance 

■ 

t6 7 

ig 6 

iS 2 

20 7 

ib 4 

In re&idiie Irom action ol 2 5 






pci HCl 

653 

86 

1 9 

64 

7 0 


If/ooil Gum —The paper contains some observations on 
the various methods of isolating this product Attention is 
diiLClccl 10 the necessar> impuiily of ihe product, and to the 
IcicL that the niinibeis lor fuifmal and lot the xylose yielded 
liy hydiolysis tue consideiably less than lor a puie pentosane 



